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ABSTRACT 
Background: Home health care services for older adults are essential to their ability 
to age in place as independently as their health will allow.  Prior research examining care 
service utilization has typically included age, but has generally not looked at how different 
older adult age groups use care services, and examined centenarians specifically.  Objective: 
The present research is designed to examine if the predictors of care services utilization are 
the same for those in their 80s and those aged 100 and over and if centenarians will need 
more services than those in their 80s.  Methods: The data reported in the current study were 
collected from 213 proxies of community-dwelling octogenarians (63) and centenarians 
(150) during 2001-2009 by the Georgia Centenarian Study team.  Results: Significant 
differences were found between octogenarians and centenarians in their care service use, 
except in the total number of hours they used care services and the number of care services 
that were provided by friends.  For the three care service variables (i.e., number of care 
services, total number of care service hours, and number of services provided by a paid 
helper), the predisposing factors age and education were the primary predictors of care 
service use.  Of the enabling factors, urbanicity was the only significant predictor and it is 
only significant for total number of care service hours.  Discussion: Octogenarians and 
centenarians have different home care service needs and there also appear to be differences in 
care service usage based on education, ethnicity, urbanicity, and need factors.  Care service 
organizations as well as policy makers need to address the future increase in home care 
service use and help make sure that education, ethnicity, and urbanicity are not barriers to 
receiving services. 
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CHAPTER 1. INTRODUCTION 
There is a growing population of older adults and generally these older adults want to 
remain in their homes as long as possible, and home care services can make that possible.  
For those older adults who have a need, care services are essential for maintaining older 
adults’ physical and mental health (Nolin, Wilburn, Wilburn, & Weaver, 2006).  Helping 
older adults remain in their homes also helps to reduce institutionalization (Cheung, Kwan, 
Chan, Ngan, Ng, Leung, & Lau, 2005), which can be more costly than providing home care 
services.  Home health care services for older adults are essential to their ability to age in 
place, as independently as their health will allow.   
Home health care in this study was defined as any care service provided in the home 
by either formal or informal care providers.  Caregiving is becoming a normative experience 
(Arno, Levine, & Memmott, 1999) as many people take on a caregiving role to care for aging 
family members.  However, with recent changes in the family, decreased family size, 
decreased proximity, and an increase in the number of women in the labor force the need for 
formal care services will be increasing in the future.  Therefore, it is crucial that we 
understand the current predictors of care services and use of care services so we can 
implement policy and service structure to support this increased service need.   
In 1997, more than 7 million persons received formal care from over 20,000 agencies, 
and this only includes those persons receiving formal care (White-Means & Rubin, 2004).  
Conservatively, in 1997, there were 24 million caregivers, averaging 17.9 hours of care 
services weekly with a value of 196 billion dollars (Arno, Levine, & Memmott, 1999).  Age 
and the need for health care services are related because so many oldest-old adults (i.e., those 
85 years and older) need help in their daily life to be able to live independently (Hallberg & 
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Lagergren, 2009; Lafreniere, Carriere, Martel, & Belanger, 2003).  Prior studies have 
typically looked at older adults aged 55, 60, 65, and 70 and older (Bass & Noelker, 1987; 
Solomon, Wagner, Marenberg, Acampora, Cooney, and Inouye (1993); Stoller & Cutler, 
1993), but centenarians’ (those over 100) care service usage has rarely been studied.  
Data from the U.S. Census Bureau (2009) reveal that there were approximately 
96,548 centenarians in the United States in November 2008.  Prior research examining care 
service utilization has typically included age, but has not looked at how different older adult 
age groups use care services, and few have examined centenarians specifically.  This leaves a 
research gap in studying centenarians and examining age as both a predictor of care service 
utilization and as a moderator of other predisposing and enabling factors.   
Currently there are opposing views about the health status of centenarians.  A Danish 
study by Andersen-Ranberg, Schroll, and Jeune (2001) suggested that healthy centenarians 
do not exist, or at least they are very rare, due to the high prevalence of chronic conditions 
and many of the centenarians have survived different diseases.  Another study including 
centenarians (Andersen-Ranberg, Christensen, Jeune, Skytthe, Vasegaard, & Vaupel, 1999) 
found an increase of disability with age, indicating that centenarians are more likely to be 
frail than younger-old adults.  On the other hand, Franceschi, Monti, Sansoni, and Cossarizza 
(1995) suggested that centenarians are the best example of successful aging because they 
have escaped major diseases and many are in relatively good physical and mental health.  An 
Italian study found that although centenarians are more predisposed to chronic stress, less 
than half were depressed and reacted with low anxiety in stressful situations, which may help 
in aiding their longevity (Tafaro et al., 2009).   
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Perhaps, more important than physical health is the ability to engage in activities of 
daily living, in order for older adults to stay in their own homes.  A Japanese study (Gondo et 
al., 2006), reported that there was a deterioration of functional status (both mental and 
physical) in centenarians compared with younger age groups.  Therefore, even if centenarians 
are relatively healthy, escaping or surviving major diseases, they will probably have less 
functional ability than young-old adults, which may require more home health care services.  
With centenarians being the fastest growing segment of the older population (Elsner, 2001), 
this may lead to an increased need for home health care services.   
The present research was designed to examine if the predictors for care services 
utilization are the same for those in their 80s and those aged 100 and over and if centenarians 
need more services than those in their 80s.  Identifying predictors of care services utilization 
will help determine if changes need to be made to the current home care services structure 
and policies.  The objective of this study was to identify specific predictors of home health 
care services.   
This research project was innovative because it examined the future service needs of 
a growing population.  Understanding who needs services, what type of services are needed, 
who provides services, and how much of those services do people of different ages need is 
important.  This understanding will allow for proactive strategizing in the home care service 
structure and the development of policies addressing explicit needs of those 100 years and 
older.   
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CHAPTER 2. REVIEW OF LITERATURE 
The literature on care service utilization is reviewed below starting with a theoretical 
background, which introduces the most frequently cited models and theories related to care 
service utilization.  The primary model discussed is Andersen and Newman’s (1973) 
individual determinants of health service utilization model.  Following the theoretical 
background, the review of literature was organized according to the Andersen and Newman 
(1973) framework.  The review includes a discussion of predisposing factors (i.e., age, 
gender, ethnicity, education, and family size/proximity).  Next, the review will describe 
enabling factors (i.e., financial resources, urbanicity, and social support).  The final section of 
the literature review will focus on care utilization outcomes, including care service type, care 
service hours, and care service provider.   
Theoretical Background 
First, it is important to define home care utilization.  The original model of care 
services utilization (Andersen & Newman, 1973) referred to type of care (i.e., hospital, 
physician, and dentist visits; drugs and medications; nursing home).  However, more recently 
the care utilization model has been used to study home care services (Kadushin, 2004).  
Measuring and understanding health care service utilization as it is defined in the original 
model is important, but so is the use of home care services.  In this study, home care services 
refer to any service that is provided to an older adult in their own home.  The literature 
confirms that many older adults do receive care in their own homes (Cantor, 1991; Miyake-
Geron, Smith, Tennstedt, Jette, Chassler, & Kasten, 2000; Morrow-Howell, Proctor, & 
Rosario, 2001).  Cantor (1991) suggested that older adults and their families, as well as 
policy makers are interested in keeping hospital and institution costs down and want older 
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adults to be able to continue living in their own community.  Considering the demand of 
those wanting to receive care services in their own homes, this study will focus on services 
that are provided to community-dwelling older adults in their homes.  The behavioral model 
for health care utilization (Andersen & Newman, 1973) has been the primary conceptual 
framework for studies involving utilization of home care (Kadushin, 2004) and will be used 
as the primary framework for this study (Figure 1).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Individual determinants of health service utilization (after Andersen & Newman,  
                1973). 
Predisposing Enabling Need 
Demographic 
Age 
Marital Status 
Sex 
Past Illness 
 
Social Structure 
Education      Race 
Occupation      Family Size 
Ethnicity      Religion 
Residential  
mobility 
Beliefs  
Values concerning health and 
     illness 
Attitudes toward health  
     services 
Knowledge about disease 
Family 
Income 
Health Insurance 
Type of regular source 
Access to regular  
     source 
Community 
Ratios of health  
    personnel and facilities  
    to population 
Price of health services 
Region of country 
Urban-rural character  
Perceived 
Disability 
Symptoms 
Diagnoses 
General state 
Evaluated 
Symptoms 
Diagnoses 
6 
According to Andersen (1995), the initial model proposed that there were three 
domains that predicted the use of health services including predisposing factors, enabling 
resources, and need characteristics (Andersen, 1995).  Predisposing factors consisted of 
demographic variables, social structure, and health beliefs: Enabling resources included 
personal/family and community: Need was comprised of both perceived and evaluated need 
(Andersen, 1995).  
Since the publication of this model, there have been many alterations and expansions 
by both Andersen and other researchers.  In 1995, Andersen placed an emphasis on the health 
care system itself as well as the satisfaction of the consumer receiving health care services 
(Andersen, 1995).  Andersen (1995) explained that population characteristics including 
predisposing, enabling, and need factors still predicted use of health services, but in this 
model, the health care system including policy, resources, and organization were added.  In 
the most recent model, Andersen (1995) emphasized the ―dynamic and recursive nature of a 
health services’ use model‖ (p. 7).   
Andersen and his colleagues have not been the only ones adjusting the model since its 
conception.  Researchers have altered and expanded this model to more fully explain the 
utilization of care services or specific aspects of care services.  For example, Broese van 
Groenou, Glaser, and Jacobs (2006) proposed that socioeconomic status predicted need 
factors, predisposing factors, and enabling factors and these in turn predicted both formal and 
informal help.   
While there is value in the additional expansions to the model, the original model is 
still useful in determining and understanding predictors of care service utilization.  Andersen 
(1995) noted the challenges of such a complex model in conceptualization, study design, and 
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statistical analysis in the newer versions of the model.  Therefore, this study used and 
adapted the original model of care service utilization.  
The Andersen and Newman (1973) model of care utilization recognizes that there are 
three categories influencing care utilization, predisposing, enabling, and need factors.  
Current literature has found that the perception of need is the most important factor in home 
health care utilization (Kadushin, 2004).  With that said, many studies simply control for 
predisposing factors while examining enabling and need factors.  This study, however, 
controlled for need factors, because the literature has already indicated their importance, but 
instead focused on both predisposing and enabling factors and how age moderates those 
associations with home care services.   
Predisposing Factors 
―Predisposing factors refer to the predisposition of an individual to use services‖ 
(Kadushin, 2004, p. 220) and they may include age, gender, marital status, education, attitude 
toward care services, occupation, family size, and ethnicity.  People with certain 
characteristics are more likely to use health care services, even if that characteristic is not a 
direct cause of service use (Andersen & Newman, 1973).  Andersen and Newman (1973) 
make the distinction that age is not a predisposing factor in that age is not a reason people 
seek health care, but that people ―in different age groups have different types and amounts of 
illness and consequently different patterns of medical care‖ (p. 108).   
It is important to note that in the oldest old population some of these predisposing 
factors are not relevant.  For example, most people in their 80s or 100s do not have regular 
employment, so their current occupation would no longer predict their use of health care 
services.  The same would be true for marital status, many people in their 80s and especially 
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100s are widowed, so being married would not be a predisposing factor for health care 
utilization.  In addition, those researchers who have used marital status as a predictor 
generally found that it was not a significant predictor of care service utilization (Kadushin, 
2004).  The most commonly cited and significant predisposing factors in the literature will be 
discussed and include age, gender, ethnicity, education, and family size/ proximity.   
Age.  Age and the need for health care services are related because so many older 
adults need help in their daily life to be able to live independently (Hallberg & Lagergren, 
2009; Lafreniere, et al., 2003).  Davey and Patsios (1999) suggested that this might be due to 
the increased risk of functional limitations as a person ages.  Functional limitations may lead 
to a greater need of health care services (Pinquart & Sörensen, 2002) which is very similar to 
what Andersen and Newman (1973) had suggested.   
Many past studies of health care utilization have used age as a predictor variable.  
According to Kadushin’s (2004) conceptual meta-analysis of research findings in health care 
service utilization, all the findings either indicate a positive association with age or find that 
age is not a significant predictor.  Kadushin (2004) found this for both contact with home 
health care as well as the amount/volume of care used.  The conclusion Kadushin (2004) 
drew was that so far it is unclear whether age had a significant positive association to contact 
with home health care services or amount/volume of home health care services used.  
However, the meta-analysis did find in 59 % of the studies there was an association between 
age and contact with home health care services (Kadushin, 2004).  Most of the literature 
focused on contact, but for those that did include amount or volume of care, 43 % found an 
association with age (Kadushin, 2004).   
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Litwin and Sapir (2009) studied forgone health care, health care that people do 
without, and found that young-old adults, aged 50-69, were more likely to forego health care 
than oldest-old adults.  One suggestion for why this might be the case is that young-old 
persons may feel more obligated to help their children financially and thus forego their own 
health care needs (Litwin & Sapir, 2009).  Not only might young-old adults still feel 
financially obligated to family members, they also do not typically receive Medicare benefits.  
Older adults may have more access to home care through Medicare benefits (Grabbe, Demi, 
Whittington, Brantch, & Lambert,1995; Wallace, Levy-Storm, Kingston, & Andersen, 1998).  
Not receiving needed health care services can have a negative impact on future health 
(Litwin & Sapir, 2009).  These findings indicate that age is also a predictor of financial 
obligations as well as receipt of Medicare benefits, which may influence future health.   
In another study, Dansky, Brannon, Shea, Vasey, and Dirani (1998) found that age 
significantly predicted home health care services, but this was largely explained by the fact 
that those living in a rural environment were younger than those living in more urban areas.  
Urbanicity is discussed more thoroughly in the enabling factors section.   
Lafreniere et al. (2003) reported that for older adults who used informal sources of 
home health care age was a primary predictor of the number of hours of informal help they 
received.  The same study also found that older adults needing assistance would typically use 
the informal help of family, friends, and neighbors (Lafreine et al., 2003).  However, they 
reported that those who were older and/or who had a smaller informal network used more 
formal services (Lafreniere et al., 2003).  As people age, their friends and family are also 
aging and may no longer be able to provide health care services, meaning that as a person 
ages, they may need to use more formal services.  Receiving help from both informal and 
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formal care services in the Lafreniere et al. (2003) study was most common for those who 
were advancing in age.   
Age appears to be a predictor not only of home health care utilization, but also of 
financial obligations, receipt of Medicare benefits as it relates to future health, urbanicity, 
and the use of formal and informal home health care services.  Prior studies have looked at 
people of different ages, but centenarians’ care service usage has rarely been studied.  
Existing research examining care service utilization has typically included age as a control 
variable, and when grouping ages, the highest category is usually 85 and older.  Age 
differences in care service use has also not been widely studied.  This leaves a gap in 
studying centenarians and examining age as both a predictor of care service utilization and as 
a moderator of other predisposing factors and enabling factors.   
Gender.  There are mixed results in the literature as to whether gender is a predictor 
of home health care utilization.  In Kadushin’s (2004) meta-analysis the association between 
gender and contact with home health care services was uncertain, but there was no 
association between gender and amount/volume of home health care services used.  
Kadushin (2004) suggested this may be because women live alone and therefore do not have 
as much access to informal support as many men do.  Wallace et al. (1998) suggested that 
men may be less likely to accept assistance than women as a result of gender role 
expectations. 
In Andersen’s (1995) model of health care service use, gender influences health care 
use.  Mitchell and Krout (1998) reported that they found no evidence that gender influences 
service use.  However, even though some literature may suggest that gender is not the most 
significant predictor of home health care service utilization, it may be a predictor of other 
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enabling factors including socioeconomic status and the use of formal home health care 
services.  
Socio-economic status may play a role in the use of formal services, but it appears 
that gender is a predictor of social status.  According to Broese van Groenou et al. (2006), 
women are more likely to be in low SES groups, so the differences seen in SES groups may 
be partially explained by gender.  This suggests that gender through SES may also play a role 
in the use of formal services, but it is still unclear whether gender is a direct predictor of care 
services.     
Larsson and Thorslund’s (2002) study suggests that men receive more care from 
someone living in the same household than women do, but women are more likely to receive 
help from friends or relatives outside the home.  However, when comparing men who co-
reside and women who co-reside, there are no gender differences (Larsson & Thorslund, 
2002) indicating neither men nor women are more likely to use informal home health care 
services.  The differences are instead explained by living alone or living with others.   
There may also be gender differences across countries.  Broese van Groenou et al. 
(2006) found that in Great Britain more women were likely to get informal help outside the 
home, but this was not the case in the Netherlands, Italy, or Belgium.  However, this positive 
association can be reduced if the study controls for marital status, age, and disability (Broese 
van Groenou et al., 2006).  After controlling for marital status, the association between 
gender and both formal and informal home health care service use appears to be weakened.  
Marital status may also be an indicator of living situation; those who are married are more 
likely to be living with someone than those who are single or widowed.  On the other hand, 
Shea, Davey, Femia, Zarit, Sundström, and Smyer (2003) suggested that differences may 
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arise due to the perceived need for help.  In their study, Swedish families perceived men as 
needing more help, whereas in the United States families provided more help for women 
(Shea et al., 2003).  It appears that these mixed results in the literature regarding gender are 
found across countries as well.  With so much conflicting research, it is important to include 
gender in the current study.   
Ethnicity.  According to Mitchell and Krout (1998), the findings about ethnicity as a 
significant predisposing factor for health care services are contradictory.  Sussman (1985) 
and Miner (1995) reported that African Americans were more likely to use both formal and 
informal services.  On the other hand, Caucasians use formal services as a substitution for 
informal services.  Gibson (1982) suggested that African Americans had more informal 
networks than did Caucasians and unlike Caucasians kept a broad base of support, which 
increased with age.   
 Contrary to these older findings, Kadushin’s (2004) meta-analysis found that there 
was no association between ethnicity and contact with services or amount/volume of care 
services used.  Kadushin (2004) proposed that, ―it is unclear whether this suggests equal 
access to formal home care or how cultural norms are influential‖ (p. 222).  
Studies have found significant associations between ethnicity and use of home health 
care services.  Matthias and Benjamin (2008) found that African Americans were more likely 
to hire friends than Caucasians.  Hatch (1991) found that Caucasians were more likely seek 
help from their children than African Americans, but African Americans were more likely 
than Caucasians to seek help from non-kin.  Burton, Kasper, Shore, Cagney, LaVeist, 
Cubbin, and German (1995) suggested that a higher percentage of African Americans lived 
with relatives, other than their spouse, children, or daughter/son in laws, or non-relatives.  If 
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African Americans are more likely to live with non-kin than Caucasians, there would be 
more opportunity for non-kin to help African Americans with home care services than 
Caucasians.  Because there are such mixed results regarding ethnicity, this study will also 
include it as a predictor.  
Education.  Although in the original Andersen and Newman model (1973) education 
was included as a predictor of care service utilization, the literature since that time does not 
generally show this to be the case.  There are exceptions.  For example, Matthias and 
Benjamin (2008) found that those with less education were more likely to hire relatives.  In 
Kadushin’s (2004) meta-analysis there were few findings which concluded that education 
was associated with either contact or amount/volume of services used.  Norgard and Rodgers 
(1997) and Solomon et al. (1993) suggested one of the reasons for these findings may be due 
to the confounding of both education and income on care utilization.  This study will include 
education to examine the direct relationship of education on care services and with financial 
resources as a mediator.   
Family size/Proximity.  Availability of family members can be very important to 
determine the types and hours of care services an older adult uses, but the literature is still 
mixed as to whether family size and proximity are significant predictors of care service 
utilization.  Differences in family size and the proximity of family members to an older adult 
needing assistance may influence the need for formal care services.   
This becomes increasingly important with the changing family composition.  In the 
United States, delayed marriage ―decreased fertility rates, increased divorce rates, and 
increased longevity among the baby boom‖ cohort (Choi, 1994, p. 353) will result in an 
increasing number of childless individuals in the future.  According to Lafreniere et al. 
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(2003), even those baby boomers who had fewer children than their parents, so the amount of 
support they can expect will be reduced.  It is also more likely today that those children will 
be more geographically mobile and less able to provide care services (Lafreniere et al., 
2003).  
Older adults who have children are less likely to use formal support (Stoller & Cutler, 
1993).  Choi (1994) suggested that because of the informal support that children provide to 
their aging parents, aging persons without children might lack a vital support system.  Other 
studies found that single older adults use other relatives and friends to substitute for help they 
may have received from a spouse and children (Cicirelli, 1981; Keith, 1983).  Similarly, not 
having a child increases the probability of using formal care services (Blomgren, 
Martikainen, Martelin, & Koskinen, 2008; Lafreniere et al., 2003; Larsson & Silverstein, 
2004).  Not only does it increase the probability of using formal care services, but it is also a 
key predictor of the number of hours of care services used (Lafreniere et al., 2003).  Choi 
(1994) suggested that this may be because childless older adults may have a ―greater degree 
of learned self-sufficiency‖ (p. 361).   
Contrary to other findings, Choi (1994) and Blomgren et al. (2008) found no 
difference between having no children and having children on care service use.  Childless 
adults were more likely to use care services than older adults who were coresiding, but when 
support networks were controlled childless adults were no more likely to use care services 
than coresiding parents (Choi, 1994).  It appears that currently there are still mixed findings 
in the literature about the importance of family size and proximity to older adults needing 
assistance.  However, once again, these variables and their association to care service 
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utilization have rarely been researched in the oldest old population, and the potential 
differences between age groups have not been examined. 
 
Enabling Factors 
The Andersen and Newman model (1973) indicates that individuals may have some 
predisposing factors that affect their care service utilization, but in order to use these services 
they also need to have the necessary means to do so.  The factors that allow an individual to 
meet their care service needs are defined as enabling (Andersen & Newman, 1973).  
Enabling factors may ―include income, health insurance, and other characteristics of the 
health care delivery system (for example, availability and accessibility of services)‖ 
(Kadushin, 2004, p. 220).  Urbanicity is often included in studies of care service utilization, 
because those in more urban settings are thought to have both more availability and 
accessibility of care services (Andersen & Newman, 1973).  Living situation, living alone 
versus living with someone else, is also often discussed as an enabling factor, because it is 
thought that those living with someone will be less likely to have to pay for formal care 
services if someone is there to provide it already (McAuley, Spector, & Van Nostrand, 2009).  
Financial resources.  Many studies using enabling factors to predict care service 
utilization typically only use income and sometimes include health insurance to assess 
financial resources.  Kadushin (2004) found that it was uncertain whether income was 
associated with contact of care services and was not associated with hours of care services.  
This uncertainty may be due in part to the fact that older adults who have more money and 
less need can use their own discretion to purchase services to make their life easier or choose 
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not to (Stoller & Cutler, 1993). In turn, those who have less income may have to solely rely 
on informal services.   
Some studies examine not only income, but also health insurance.  Health insurance 
is very important because private insurance, Medicare, and Medicaid pay for skilled medical 
care, but Medicaid will also pay for additional services (Kadushin, 2004).  Medicaid is even 
more important because it also covers additional home care services (i.e., homemaker 
services, personal care, and chore services) and in states with a waiver program, will cover 
case management (Kadushin, 2004).  Kadushin (2004) found that most studies use Medicaid 
to study the association of health insurance on home care services use.  These studies 
overwhelmingly found that Medicaid was associated with contact of services.  Fewer studies 
examined the association of Medicaid and volume of services, but all studies found this 
relationship to be significant (Kadushin, 2004).  Therefore, it appears that health insurance is 
an important financial resource, but the type of insurance may play a role in determining the 
contact and volume of care services.   
Another way to look at financial resources is perceived income adequacy, which 
measures individuals’ perception of how well their income meets their needs (Litwin & 
Sapir, 2009).  Litwin and Sapir (2009) found that in most countries perceived income 
adequacy was a main predictor of health service use.  They suggested that this may lead to an 
underutilization of health services for those facing economic distress.  
Other studies, not assessing care services utilization, have studied economic well-
being in older adults.  Goetting, Martin, Poon, and Johnson (1996) suggested that when 
assessing income, many of these studies used an age category of 65 years and over, which for 
persons living to be 100 covers a 35-year span, and it is unclear if there are any changes 
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during that 35-year span.  Over half of centenarians had incomes below the poverty threshold 
and were more likely than 60-year olds and 80-year olds to receive help, from both informal 
and formal services, with the cost of food and meals (Goetting et al., 1996).  The same study 
also found that one in five centenarians reported ―that their resources were not sufficient to 
meet emergencies, that they needed financial assistance and that they did not have enough for 
their needs in the future‖ (Goetting et al., 1996, p. 51).  Financial resources do appear to have 
at least some significance on care service utilization and as people age their access to these 
important care services resources may not be available due to lack of sufficient economic 
well-being.   
When studying financial resources, many studies use income and health insurance, 
but this hardly encompasses all financial resources.  This study will use perceived economic 
status to measure financial resources.  By just asking about income and health insurance, it is 
unclear whether these amounts or coverage are adequate.  Regardless of how much income 
or health insurance a person has, if the income and health insurance are not adequate to meet 
the need, then care service utilization will likely be affected. 
Urbanicity.  Urbanicity in this review refers to whether an older adult lives in a rural 
or urban environment.  Urbanicity was not found to have any association with either contact 
or amount of home health care service use (Kadushin, 2004).  These meta-analysis findings 
differ from other studies.  For example, Dansky et al. (1998) reported that there were 
significant differences in certain aspects of health service use between rural and urban older 
adults in the United States (Allan & Cloutier-Fisher, 2006).  Some suggested that these 
differences between rural and urban health care services have more to do with other factors 
that co-vary with urbanicity (Gesler, Rabiner, & DeFriese, 1998).  
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The differences between rural and urban residence typically indicate that urban 
residents are more likely to use home care services (Mitchell, Strain, & Blandford, 2007; 
Sharpiro, 1986) and urban residents are more likely to use certain types of home care services 
(Forbes & Janzen, 2004; Mitchell et al., 2007).  It may be the case that rural older adults 
simply cope with lower availability of formal service use by lowering their desire for 
assistance and this results in lower use of formal service by rural older adults (Stoller & 
Forster, 1992).  Similarly, Allan and Cloutier-Fisher (2006) reported rural and urban care 
service utilization to be different, but found that rural residents reported higher volume of 
home support hours and home nursing visits.   
Dansky et al. (1998) came to the conclusion that rural and urban communities used 
different combinations of services to meet their needs, and to develop improved rural care 
service delivery it is important to understand these differences (Allan & Cloutier-Fisher, 
2006).  Therefore, in future research it would be important ―to more fully examine the 
specifics of home care provided by helpers of different types across residential types‖ 
(McAuley et al., 2009, p. 266).  
Social support.  As previously indicated, social networks/informal support play an 
important role in predicting care service use.  According to Andersen (1995), Bass and 
Noelker (1987), and Kadushin (2004), the original behavior model has been criticized for not 
addressing the role of social networks on care service utilization.  Even though it was not in 
the original model, many researchers, including Andersen, have added a social network 
component to the model.    
Informal support or having a strong social network was associated with contact with 
different types of home care services, but the association was uncertain for the amount/hours 
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of services used (Kadushin, 2004).  The same study indicates that a majority of the studies in 
the meta-analysis reported that those receiving informal support were less likely to have 
formal home health care services compared to those who did not have informal support 
(Kadushin, 2004).  These findings support Cantor’s (1979, 1991) hierarchical compensatory 
model suggesting that preference of caregivers is related to how close they are to the care 
recipient.  For example, a spouse would be the first preference a care recipient would choose 
for a caregiver, followed by children, other relatives, friends and neighbors, and finally by 
formal care services (Cantor, 1979, 1991).  According to Pinquart and Sörensen (2002), use 
of formal services is most prevalent when informal support is not present.   
Researchers examining social support in octogenarians and centenarians and near 
centenarians from Georgia (Randall, Martin, McDonald, & Poon, 2010) found that 
centenarians living in private homes had lower levels of self-reported social support than 
octogenarians.  This may be due to outliving spouses, friends, and even children (Randall et 
al., 2010).  Therefore, this study will examine if social support has an impact on the provider 
of care services and if this association is moderated by age.    
Home Care Utilization 
As stated previously, care utilization can have very different meanings, and one of the 
difficulties in reviewing literature on care utilization is the different definitions used by 
researchers.  Ultimately, a care service, as its name would suggest, could be any service that 
provides care.  A home care service would likewise be any care service that is provided in the 
home.  There are many reasons people tend to use home services, but they are ―essential for 
maintaining older adults’ physical and mental health and ultimately their independence‖ 
(Nolin, Wilburn, Wilburn, & Weaver, 2006, p. 225) as well as reducing the ―risk of mortality 
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and institutionalization‖ (Cheung et al., 2005, p. 297).  Home care utilization has many 
different variations, but can most easily be discussed by type of care service used, hours or 
volume of service provided, and who is providing those services.   
Type of care service.  There are many types of home care services including 
housekeeping, escort, grocery-shopping, personal care, meal preparation, informational, 
referral, educational, therapeutic, nursing, and rehabilitative services (Hawranik & Strain, 
2002; Kane, 1999; Lafreniere et al., 2003).  The goal of these services is to help older adults 
remain in their own homes by helping them with specific tasks (Kane, 1999; Lafreniere et al., 
2003) and helping them remain independent (Feldman, 1999; Woodruff & Applebaum, 
1996).  Egan and Kadushin (1999) and Bauld, Chesterman, Davies, Judge, and Mangalore 
(2000) reported that home care services are relatively new but appear to be growing rapidly.  
MacDonald, Aneja, Martin, Margrett, and Poon (2010) found in their study of 
Georgia octogenarians and centenarians that increasing age, decreasing cognitive status, 
decreasing extraversion, and a high level of openness to ideas predicted higher usage of 
caregiving services.  This indicates that at least certain groups of older adults are using care 
services, but there may be some problems with current care services.  According to Black 
and Mindell (1996) and Schoenberg, Coward, and Albrecht (2001), although there is 
agreement about the benefits of community-based service, there appear to be low rates of use 
relative to need.  Cheung et al. (2005) also suggested that care services lack a caring 
component and infringe on autonomy and decision making by only providing limited 
choices.   
Although there is a wide variety in types of care services provided, many of the 
services are very specific.  The type of care services used by an older adult will typically be 
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associated with their service needs.  If older adults only need help with housekeeping tasks, 
then they may only require services once a week for an hour or two.  The current system is 
set-up in such a way that different service providers take care of different care service needs 
and those providing a particular service may not be aware of other services or lack thereof.  If 
the ultimate goal is to help older adults maintain their independence, then the services that 
are provided should do that by promoting autonomy and decision making and working 
together with other service providers to ensure the consumer is receiving the best care 
possible.   
Volume/ Hours of care.  Not only the types of care services older adults are using 
are important, but also the hours (how much of these services they are using) and the volume 
(how many services are used in a given period of time).  The measures are influenced by 
background characteristics, like education and health insurance, and health care delivery 
system characteristics, like the ratio of home health service personnel to the population 
(Andersen & Newman 1973; Kadushin, 2004).  For example, those with health insurance that 
covers home care services would be more likely to use more hours of services than those who 
do not have health insurance covering home care services.   
A study of Georgia octogenarians and centenarians and near centenarians 
(MacDonald et al., 2010) found that living in a nursing home, having lower cognitive status, 
being more neurotic, and having higher competence were all predictors of caregiving hours.  
Expanding on what MacDonald et al. found, this study will examine how predisposing and 
enabling factors impact caregiving hours.    
Service provider.  The two main types of service providers generally discussed in the 
literature include informal and formal service providers.  Informal care is provided by 
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relatives, friends, or neighbors (McCann & Evans, 2002) and ―formal support is delivered by 
persons from outside the primary group, such as home-health agencies‖ (Pinquart & 
Sörensen, 2002, p. 292).   
Those older adults needing assistance and remaining in their own homes received 
most of their help informally (Lafreniere et al., 2003).  Similarly, it is reported that in 
industrial countries older adults needing services receive about 80 to 85 % of those services 
from informal care providers (Stone, Cafferata, & Sangl, 1987).  Not only are older adults 
receiving a lot of informal support, but informal caregivers are providing care that typically 
would have been provided by health aids or nursing staff (Hoffman & Mitchell, 1998).   
The need for informal caregivers will increase in the next few decades as the older 
adult population increases, due to the baby-boom cohort (Van Houtven & Norton, 2004).  
There will also be fewer informal caregivers, relative to needed care (Noelker, 2001) due to 
smaller families, increasing number of women in the workforce, changing family structure, 
children having divorced parents and adult children living further away from their parents 
(Van Houtven & Norton, 2004).   
With the pool of unpaid informal caregivers decreasing, paid family supportive 
assistance may become more important (Lyons, Zarit, & Townsend, 2000; Spillman & 
Pezzin, 2000).  Because of the coming changes in informal care, there is already a move to 
switch to more formal care services (Van Houtven & Norton, 2004).  However, the idea of 
paid family assistance is controversial (Doty, 1986) but can be beneficial to both the care 
provider and the care recipient (Matthias & Benjamin, 2008).  Matthias and Benjamin (2008) 
argue that paying caregivers may have some positive consequences (i.e., balancing the 
relationship and helping to reduce depressive symptoms).  
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Matthias and Benjamin (2008) report a gap in the literature, addressing friends as care 
service providers.  However, with family members less able to meet the growing caregiving 
demands, there may be a greater need for friends to fill the informal care service gap (Himes 
& Reidy, 2000).  According to Matthias and Benjamin (2008), policy makers should not 
overlook friends as a source of informal care services, and as the demand for care services 
increases, researchers should continue to learn more about sources of potential care 
providers.   
White-Means and Rubin (2004) suggested that more research is needed in 
understanding consequences of a reduced number of informal caregivers in the future.  
Previous researchers have stated that ―it will be especially important to define the proper goal 
of home care services and the appropriate targeting of public funding for these services‖ 
(Langa, Chernew, Kabeto, & Katz, 2001, p. 156).  Langa et al. (2001) also suggested that 
future research should identify if there are more efficient and effective ways to provide 
support to informal care service providers.  
Research Hypotheses  
Based on the findings from the literature on care service utilization and the Andersen 
and Newman (1973) model of care utilization, Figure 2 depicts a care service utilization 
model that includes only variables relevant to those in their 80s and 100s.  In this study, 
predisposing factors primarily include demographic and social structure information from the 
original Andersen and Newman (1973) model.  Beliefs were included in the original model, 
and although they are also important, they are not the focus of the study and therefore were 
not included.  Enabling factors in the new model also differ from the Andersen and Newman 
(1973) model, in that community was assessed by urbanicity (i.e., rural or urban) and as 
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mentioned previously social support was added.  The current study also controlled for need 
factors to focus on predisposing and enabling factors.    
This model suggests that both need factors (i.e., covariates) and predisposing factors 
through enabling factors will predict care service usage.  Previous literature has indicated 
differences between centenarians and younger-old adults.  Andersen-Ranberg et al. (1999) 
suggested that centenarians will be more frail than younger-old adults, and Gondo et al. 
(2006) noted that centenarians have more functional limitations than younger age groups 
which would indicate that centenarians would have a greater need for services.  Therefore, 
age group (i.e., 80s or 100s) will be tested as a moderator, because the relationship between 
predisposing factors, enabling factors, and care service utilization may differ for those adults 
in their 100s, when compared to those in their 80s.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Oldest old care service utilization model (after Andersen & Newman, 1973).   
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The following hypotheses were tested.  
1. Centenarians use more types of care services (i.e., personal care, nursing, continuous 
supervision, checking services, homemaker-household services, and meal 
preparation) when compared to octogenarians; centenarians use more hours of home 
care services (i.e., number of hours services were used in the past month); 
centenarians use more informal and formal care service providers (i.e., unpaid family 
member, unpaid friend, or hired help).  
2. Predisposing factors (i.e., age gender, education, ethnicity, and number of children) 
predict care service utilization (path a). For example, as age increases care service use 
increases (i.e., more types of services, more hours of care, and more providers of care 
services) and the more children an older adult has, the more total care service use will 
increase.  Current findings on gender, education, and ethnicity are mixed, so the 
relationship between those predisposing factors on care service utilization was 
exploratory.   
3. Predisposing factors (i.e., age, gender, education, ethnicity, and number of children) 
predict enabling factors (i.e., financial resources, living situation, urbanicity, and 
social support) (path b).  For example, as age increases, enabling factors decrease 
(i.e., fewer financial resources, more likely to live alone, and less social support).  
Exploratory hypotheses were tested for all predisposing factors and their relationship 
to enabling factors.   
4. Enabling factors (i.e., financial resources, living alone/living with someone, 
urbanicity, and social support) predict care service utilization (i.e., types of services, 
hours of care, and providers of services) in that those with more enabling factors have 
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more care service utilization (path c).  For example, as financial resources increase, 
care service utilization increases (i.e., older adult can afford more types of services, 
more hours of service, and may have unpaid as well as paid care providers).   
5. Enabling factors mediate between predisposing factors and care service utilization 
(paths b and c).  Predisposing factors increase care service use through enabling 
factors.  For example, women may have fewer enabling factors (i.e., fewer financial 
resources, less likely to live with someone), which in turn decrease overall care 
service utilization (i.e., fewer types of care, fewer hours of care, and fewer care 
providers).   
6. Age group (i.e., octogenarians or centenarians) moderates the effects of predisposing 
factors on enabling factors and care service utilization as well as the effect of 
enabling factors on care service utilization (paths d).  For example, the effects of 
predisposing factors on care service utilization increase for centenarians.   
Covariates. Need factors/covariates (i.e., number of diseases, ADLs and 
IADLs, and perceived health status) were hypothesized to predict care services 
utilization (i.e., types of care services, hours of care services, and providers of care 
services).  Increased need variables increase overall care service utilization.  For 
example, as the number of ADLs and IADLs impairments increases, older adults need 
more types of care services, more hours of care services, and more providers of those 
care services.  
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CHAPTER 3. METHODS AND PROCEDURE  
Overview  
The data reported in the current study were collected from 2001 to 2009 by the 
Georgia Centenarian Study team.  The sample consists of both centenarians and proxies, their 
primary caregivers.  The primary objective of the main study was to understand differences 
in predictors between healthy, independent centenarians and centenarians who are unhealthy 
and dependent and who do not experience a sense of wellbeing (Poon et al., 2007).   
Procedure  
Institutional Review Board approval was received for the original data collection and 
is renewed yearly (Appendix A).  In the primary study, samples were drawn from four 
specific populations in northeast Georgia, centenarians and near centenarians (aged 98 and 
older), their primary caregivers (proxies), octogenarians, and their primary caregivers.  The 
primary study attempted to collect data from all centenarians in the 44-county area in 
northeast Georgia, so the centenarian sample was collected from a census of skilled nursing 
facilities (SNF) and personal care homes (PCH) and voter registration lists.  The 
octogenarian sample was comprised of 88 participants; 85% were randomly selected from 
voter registration lists and 15% from SNFs and PCHs.   
Participants  
The primary study collected data from a total of 375 octogenarians and centenarians 
and near centenarians (98+), however only 168 of those octogenarians and centenarians did 
well on cognitive status measures and answered demographic, fatigue, resources and 
adaptation, and economic resource questions.  If the study used only participant data, the 
number of participants would be very small, but the primary study also collected information 
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from 306 proxies of octogenarians and centenarians.  MacDonald, Martin, Margrett, and 
Poon (2009) suggested that proxy reports were desirable because they can increase sample 
representation and help with the efficiency of data collection.   
Several previous studies have compared self-reports of older adults with proxy 
reports.  For example, a study by Nelson, Longstreth, Koepsell, Checkoway, and van Belle 
(1994) found that proxies had high levels of response and agreement on demographic 
characteristics (i.e., age, education, and race).  Martin et al. (2006) reported that there were 
some differences in proxy and centenarian ratings of personality but the general personality 
profile ratings were the same.  A 2005 study (Kane, Kane, Bershadsky, Degenholtz, Kling, 
Totten, & Jung, 2005) noted that there was an underlying assumption that proxies have 
knowledge of the participants’ health and service use.  Thus, proxies will be used in this 
particular study because the focus is on services, and proxies are more likely to be informed 
about specific home care services, hours, and providers.  However, it is important to note that 
proxy information is not a substitute for self-reports, but helps to provide additional 
information.   
The current study focused on services provided in the home.  Therefore, only those 
participants who were community dwelling or in a personal care home were included, 
leaving a sample total sample of 213 proxies.  Participant demographics are summarized in 
Table 1.  This study tried to collect data from all the centenarians in a 44-county area.  
Women and Caucasians tend to live longer than men and African Americans, so this study 
contains more women and Caucasians than the general population.  Although there are 
Hispanic/Latino and Asian older adults in Georgia, census data suggest that there were only 
four Asian centenarians and 19 Hispanic/Latino centenarians at the time of testing.  
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Unfortunately, none were identified to participate in this study.  Of the older adult sample, 63 
participants were octogenarians and 150 were centenarians.  Twenty-one of the octogenarians 
were male and 42 were female and 29 of the centenarians were male and 121 were female for 
a total of 50 males and 163 females.  Fifty-three of the octogenarians stated their ethnicity to 
be Caucasian and 10 were African American, and of the centenarians 120 identified 
themselves as Caucasian and 30 identified themselves as African American.  
 
Table 1 
Participant Demographics  
Category Octogenarians Centenarians Total 
Gender     
1. Male 21 (33.3%) 29 (19.3%) 50 (23.5%) 
2. Female 42 (66.7%)  121 (80.7%) 163 (76.5%) 
                  Total 63 (100.0%)   150 (100.0%) 213 (100.0%) 
Age 63 (29.6%) 150 (70.4%)   213 (100.0%) 
Ethnicity    
1. Caucasian  53 (81.4%) 120 (80.0%) 173 (81.2%) 
2. African American  10 (15.9%) 30 (20.0%) 40 (18.8%)  
Total 63 (100.0%) 150 (100.0%) 213 (100.0%) 
Highest Level of Education Completed     
1. Less than High School   5 (8.6%) 48 (32.7%) 53 (25.9%) 
2. High School Graduate 15 (25.9%) 29 (19.7%) 44 (21.5%) 
3. At Least Some College or  
Trade School   
38 (65.5%) 70 (47.6%) 108 (52.6%) 
Total  58 (100.0%) 147 (100.0%) 205 (100.0%) 
 
According to the proxy reports, four of the octogenarians did not complete high 
school, 15 were high school graduates, and 38 attended a trade school or college.  Of the 
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centenarians, 48 did not complete high school, 29 were high school graduates, and 70 
attended a trade school or college 
Two-hundred and seven of the 213 proxies answered the question about their 
relationship to the participant (Table 2).  Of the octogenarians’ proxies, 53 were family 
members, eight were friends and neighbors, and one ―other‖ (i.e., social worker or caregiver).  
The centenarians’ proxies were comprised of 131 family members, nine friends and 
neighbors, and five ―others.‖   
 
Table 2 
Proxy Relationships   
Category Octogenarians Centenarians Total  
Relationship to Participant  
   
1. Family 53 (85.5%) 131 (90.3%) 184 (88.9%) 
2. Friend & Neighbor 8 (12.9%) 9 (6.2%) 17 (8.2%) 
3. Other 1 (1.6%)  5 (3.5%) 6 (2.9%) 
Total  62 (100.0%) 145 (100.5%)  207 (100.0%) 
 
Measures  
Predisposing factors.  For the larger study, proxies answered demographic questions 
(Appendix B) about the participant including age, gender, education, ethnicity, and number 
of children.  Proxies were also asked about their relationship to the participant.   
Enabling factors.  Enabling factors were comprised of financial resources, living 
situation, urbanicity, and social support.  Financial resources were measured using a portion 
of the Older American Resources and Services (OARS) Perceived Economic Status Scale.  
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Proxies answered questions about older adults’ perceived economic status (e.g., ―Are his/her 
assets and financial resources sufficient to meet emergencies?‖) with answer choices ―yes‖ or 
―no‖ (Appendix C).  There are a total of three questions and the highest possible score is 4 
and the lowest is 0, with a high score indicating high perceived economic status.  The 
original reliability for the Perceived Economic Status Scale has a Cronbach alpha of .86 and 
for this study it is .80.  The original validity of the Perceived Economic Status  was obtained 
by measuring the agreement between the OMFAQ-Based Rating and selected questions from 
the Social Security Administration’s Longitudinal Retirement History Survey,  r = .68 
(Spearman’s) and tau = .62 (Kendall’s) (Fillenbaum, 1988).   
Urbanicity was measured based on population of the city/town.  To try to receive the 
most accurate information possible urbanicity data were collected based on where the proxies 
resided, because some of the older adults in the study were not able to correctly answer this 
themselves.  A high score indicated that the proxy of the older adult resided in an urban 
setting and a low score indicates that the older adult resided in a rural setting.  Older adults 
who lived in a city of 50,000 or more were considered urban (with a score of 1) and all others 
were considered rural (0) residents.   
Social support was measured using the OARS Social Resources Scale (SRS) 
(Appendix D).  Proxies answered questions about older adults’ social support (e.g., ―How 
many people does he/she know well enough to visit with in his/her home or in their homes?‖) 
with answer categories: five or more, three or four, one or two, none.  Nine questions were 
used to assess social support in older adults, with a maximum high score of 17 and a 
minimum score of 0.  A high score indicates high social support, whereas a low score 
indicates low social support.  The original scale had an inter-rater reliability of .82 and 
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validity was not examined because an appropriate external standard of comparison could not 
be identified (Fillenbaum, 1988).   
For this study, Cronbach’s alpha on the SRS was .51.  This low reliability is not 
surprising, because the items of this scale do not necessarily correlate highly with each other.  
For example, if a centenarian receives visits from family and friends, they may not receive as 
many phone calls and vice-versa.  The data set does contain the Social Provisions Scale 
(SPS) as well, but Randall et al. (2010) found that there were no differences between proxy-
reports and self-reports on the SRS, but the SPS proxy-reports were significantly higher than 
self-reports suggesting that this scale may contain proxy bias on social support.  Therefore, 
the SRS was used in this study.   
Care service utilization.  Proxies were asked questions about different types of 
services provided to the participant (i.e., personal care services, continuous supervision), the 
number of hours each type of service was used during the month, and who was providing that 
service (unpaid relative, unpaid friend, hired help) (Appendix E).  Types of services were 
measured in two ways.  First, a general summary score was calculated by summing 6 types of 
services into one summary score, with a minimum of 0 (no services) and a maximum of 6 (all 
home care services used).  Then, each individual home care service was examined.  Number 
of care service hours were also summed and a summary score of total number of service 
hours was created.  The service provider variable was assessed by examining the number of 
care services (i.e., homemaker services, checking services) each type of provider (i.e., unpaid 
family member, unpaid friend, or hired help) provided to the older adult.   
Covariates.  This study used number of diseases, activities of daily living (ADL), 
instrumental activities of daily living (IADL), and perceived health status as control 
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variables.  Number of diseases (Appendix F) were calculated by summing the number of 
current diseases (i.e., congestive heart failure, lung cancer, etc.) each person had, with a 
maximum of 27 (all diseases and illnesses) and a minimum of 0 (no diseases or illnesses).   
To assess ADL, the OARS measures for ADL and IADL were used (Appendix G).  
Sample ADL questions include, ―Can you prepare your own meals?‖ and ―Can you take your 
own medicine?‖ with answer categories: ―reports no problems,‖ ―with some help,‖ 
―completely unable,‖ and ―not answered.‖  Sample IADL questions include, ―Can you eat?‖ 
and ―Can you walk?‖ with answer categories: ―reports no problems,‖ ―with some help,‖ 
―completely unable,‖ and ―not answered.‖  The maximum score for both the ADL and IADL 
is 14 and the minimum score is 0, with a high score indicating no problems and a low score 
indicating many problems.  The original measure of ADL has a Cronbach’s alpha = .84 and 
the IADL has a Cronbach’s alpha = .87.  The current study had a reliability of Cronbach’s 
alpha = .92 for ADL and Cronbach’s alpha = .88 for IADL.  The validity of the OARS ADL 
and IADL was obtained by measuring the agreement between the OARS ADL and IADL 
ratings and rating by a physical therapist on a therapist-developed 12-point scale,  r = .89 
(Spearman’s) and tau = .83 (Kendall’s) (Fillenbaum, 1988).   
Perceived health status was measured using the Subjective Health Scale (Appendix 
H).  The proxy answered question about the older adult’s subjective health (e.g., ―How would 
you rate his/her overall health at the present time?‖) with the following answer categories: 
―excellent,‖ ―good,‖ ―fair,‖ or ―poor.‖  The person answered: How is his/her health compared 
to what it was like five years ago?‖ with answer categories: ―better,‖ ―about the same,‖ or 
―worse.‖  The maximum score was 10 and the minimum score was 3, with a high score 
indicating better perceived health and a lower score indicating poorer perceived health.  The 
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OARS used 16 questions on physical health with an intra-rater reliability ranging from .78 to 
.92.  The reliability of perceived health status in this study was .73.  To measure validity, the 
OMFAQ-based ratings were compared with ratings made by physicians on the OMFAQ and 
the 10-point Karnofsky scale, r = .82 (Spearman’s) and tau = .75 (Kendall’s) (Fillenbaum, 
1988).     
Data Analyses  
The results from this study were computed using SPSS for Windows 17.  Missing 
data were handled by computing results using both mean substitution and pairwise deletion.     
There were no major differences in results when comparing both missing data procedures. 
The following results are based on the more conservative pairwise deletion procedure.   
Data analysis began with descriptive analysis, including frequencies, mean 
differences, and standard deviations within the octogenarian and centenarian groups.  A 
correlation matrix of all the variables was also computed.  To test the first hypothesis, chi-
square tests and ANOVA were computed to test mean differences between octogenarians and 
centenarians on the 11 outcome variables, total number of services, total number of care 
service hours, total number of services provided by each type of provider (i.e., family, 
friends, and paid helpers), and each individual type of service (i.e., personal care, nursing 
care, continuous supervision, checking, homemaker-household, and meal preparation 
services). 
Next, covariates were examined using ordinary least squares multiple regression, 
need variables (i.e., ADLs, IADLs, and perceived health status) predicting care service 
utilization (i.e., total number of services, total hours of care services, and the provider of care 
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services).  Logistic regression analyses were completed for each individual ―type of service‖ 
outcome.   
To test hypothesis 2 (path a in Figure 2), block regression analyses was computed for 
the total number of care service hours outcome variable, total number of care services, and 
total number of services provided by each type of care service provider.  Block logistic 
regression was used for the individual types of services outcome variables.  In the first 
regression, block one included the covariates (i.e., number of diseases, ADLs, IADLs, and 
perceived health status).  The second block included the predisposing factors (i.e., age, 
gender, education, ethnicity, and number of children).  To test hypotheses 3, the same 
method was used, but the enabling factors (i.e., perceived economic status, urbanicity, and 
social support) were the dependent variables.  Hypothesis 4 and 5 were examined in the same 
way as hypothesis 2, but the third block included enabling factors (i.e., perceived economic 
status, urbanicity, and social support).   
In hypothesis 5, mediation was tested by multiplying path b by path c, and the Sobel 
test (Sobel 1982) was computed to test for significance.  The sixth and final hypothesis of 
moderation (path d in Figure 2), age group (i.e., octogenarians and centenarians) was tested 
as a moderator in three relationships (paths a, b, and c in Figure 2).  The Aiken and West 
(1991) procedure was followed (i.e., variables were mean centered).   
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CHAPTER 4. RESULTS 
In this section, results from the bivariate correlations, mean group differences, block 
multiple regression and logistic regression are presented.  Although all the hypotheses were 
tested, reporting all results goes beyond the scope of this study.  Therefore, only selected 
results are reported (i.e., those comprising home health care services, including the total 
number of hours a person received care services, total number of care services used, and the 
total number of care services provided by a paid care provider).  Additional results are only 
summarized briefly, but are included in Appendix I.   
Bivariate Correlations  
Table 3 summarizes the bivariate correlations of all the variables used in this study.  
Overall, three of the four covariates (i.e., ADL, IADL, and subjective health) had strong 
negative correlations with many of the variables including the number of care service types, 
total number of hours care services were provided, services provided by the family, services 
provided by paid helpers, and all six care services.  This is not surprising because it would be 
expected that if a person was in good health, then they would not need home health care 
services.  The total number of diseases, however, was not significantly correlated with any of 
the predisposing, enabling, or care service variables and therefore will not be included in any 
further analyses.   
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Table 3 
 
Correlation Matrix  
 
Variables 1 2 3 4 5 6 7 8 9 10 11 12 
Covariate             
1.Number of  
   Diseases 
1.00            
2.ADL    .02 1.00           
3.IADL    .03   .78
***
 1.00          
4.Subjective  
   Health  
 -.21
*
   .43
***
   .42
***
  1.00         
Predisposing             
5.Age    .09  -.60
***
  -.48
***
  -.19
**
 1.00        
6.Gender (male = 0,   
   female = 1) 
  .08  -.19
**
  -.14
*
  -.06   .19
**
  1.00       
7.Education   .03   .26
***
   .13  -.02  -.22
**
  -.12
+
 1.00      
8.Ethnicity  
   (Caucasian = 1,   
   African Am. = 2)  
  .06  -.11   .00   .03   .03   .10  -.31
***
 1.00     
9.Number of  
   Children 
  .01   .01   .01   .02  -.08  -.01  -.25
***
   .14
+
 1.00    
Enabling              
10. Perceived  
Economic Status 
 -.04   .14
+
   .11   .18
*
  -.09  -.09   .40
***
  -.41
***
  -.27
**
 1.00   
11. Urbanicity  
(rural = 0, urban =1) 
  .04   .11   .04  -.10  -.02   .08   .19
*
   .17
*
   .04   .07 1.00  
12. Social Resources  .05   .40
***
   .30
***
   .25
***
  -.06  -.05   .11  -.16
*
   .06   .24
**
   .13 1.00 
              (table continues) 
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Table 3 Continued  
 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 
Care Utilization             
13. Number of Care  
      Services 
   .01   -.60
***
   -.53
***
  -.43
***
   .46
***
 .17
*
  -.01  .03   .04  -.09 .04    -.22
*
 
14. Total Hours/month   -.08   -.33
***
   -.37
***
  -.35
***
   .16
+
 .01   .00  .02  -.15  -.05 .21
*
    -.10 
15. Family Services    .05   -.46
***
   -.41
***
  -.38
***
   .33
***
 .06  -.10  .11   .06  -.11 .04    -.18
*
 
16. Friend Services    .13    .10   -.01  -.12   .09 .00  -.01  .05   .13  -.11 .01    .10 
17. Paid Helper  
      Services  
   .02   -.39
***
   -.42
***
  -.30
***
   .35
***
 .14
*
   .15
*
 -.12  -.05  -.03 .04   -.11 
18. Personal Care    .04   -.56
***
   -.52
***
  -.44
***
   .32
***
 .14
*
  -.04  .02   .07  -.10 .05   -.27
***
 
19. Nursing Care    .09   -.47
***
   -.47
***
  -.39
***
   .27
***
 .11  -.02  .12  -.05  -.18
*
 .06   -.22
**
 
20. Continuous  
      Supervision 
  -.09   -.54
***
   -.48
***
  -.46
***
   .23
**
 .12  -.06  .09   .09  -.12
+
 .03   -.21
**
 
21. Checking Services    .03   -.30
***
   -.28
***
  -.20
**
   .38
***
 .26
***
   .04 -.10   .05   .03 .03   -.01 
22. Homemaker-  
      Household 
      Services 
  -.13   -.49
***
   -.41
***
  -.28
***
   .50
***
 .11  -.03  .04   .02  -.06 .05   -.11 
23. Meal Preparation    -.07   -.40
***
   -.40
***
  -.32
***
   .45
***
 .09  -.06  .09  -.02  -.10 .02   -.18
*
 
Mean  1.38  9.18 11.07 5.92 95.26 .76 4.86  .19 2.12 3.15 .41 13.44 
SD  1.24  4.28   3.20 1.68   7.33 .43 2.05  .39 1.89 1.29 .49   2.39 
               (table continues) 
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Table 3 Continued  
 
Variable 13 14 15 16 17 18 19 20 21 22 23 
Care Utilization            
13. Number of  
      Care Services 
1.00           
14. Total  
      Hours/month 
  .43
***
     1.00          
15. Family Services   .72
***
       .13 1.00         
16. Friend Services   .16
*
      -.09   .28
***
 1.00        
17. Paid Helper  
      Services  
  .73
***
       .40
***
   .27
***
   .15
*
 1.00       
18. Personal Care   .72
***
       .39
***
   .56
***
   .03   .51
***
 1.00      
19. Nursing Care   .70
***
       .46
***
   .39
***
   .12
+
   .65
***
   .47
***
 1.00     
20. Continuous  
      Supervision 
  .79
***
       .43
***
   .59
***
   .06   .57
***
   .64
***
   .54
***
 1.00    
21. Checking    
      Services 
  .62
***
       .17   .38
***
   .22
**
   .40
***
   .28
***
   .39
***
   .24
**
 1.00   
22. Homemaker-  
      Household  
      Services 
  .76
***
       .26
**
   .55
***
   .04   .52
***
   .50
***
   .36
***
   .46
***
   .46
***
 1.00  
23. Meal  
      Preparation  
  .76
***
       .30
**
   .59
***
   .16
*
   .47
***
   .42
***
   .41
***
   .54
***
   .46
***
   .64
***
 1.00 
Mean 2.92 171.05 1.92   .34 1.66   .45   .36   .36   .72   .67   .62 
SD 2.12 521.67 1.94   .89 1.98   .50   .48   .48   .45   .47   .49 
Note. 
+
p < .10. 
*
p < .05.  
**
p < .01.  
***
p < .001.  
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Predisposing factors, age and gender, were most strongly correlated with the 
covariates and care service variables.  The correlation between age and total number of care 
services was r (212) = .46, p < .001, services provided by the family r (212) = .33 p < .001, 
and services provided by a paid helper r (212) = .35, p < .001, which indicated that the older 
a person was the more care services they used, the more services provided by the family and 
paid helpers.  Age was also positively correlated with the six care services (i.e., personal 
care, nursing care, continuous supervision, checking services, routine chores, and meal 
preparation) which indicated that the older a person was the more likely they were to use 
these services.  Gender was positively correlated with total number of care services, and 
services provided by a paid helper as well as two of the care services (i.e., personal care 
services and checking services), indicating that women received more total care services, 
number of total services and more services from paid helpers as well as more personal care 
and checking services.  Education, ethnicity, and number of children were generally only 
correlated with enabling variables.  All three were highly correlated with perceived economic 
status, education, r (196) = .40 p < .001 which indicated that those with more education had a 
higher perceived economic status, ethnicity r (199) = -.41 p < .001 which indicated that 
Caucasians had a higher perceived economic status than African Americans, and number of 
children r (143) = -.27, p < .01 which indicated that those with fewer children had a higher 
perceived economic status.  Although some of the predisposing factors were not correlated 
with any of the care service variables, because of the significant correlation with other 
enabling variables they were included in further analyses.  
Enabling factors were correlated with covariates, predisposing, and care service 
variables.  Of the three enabling variables, social resources was the variable most highly 
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correlated with care service variables, including personal care services, r (193) = -.27, p < 
.001, nursing care services r (188) = -.22, p < .01, and continuous supervision r (190) = -.21, 
p < .01 which indicated that those with higher social support used fewer personal care 
services, nursing care services, and continuous supervision.   
In general, care service variables were all highly correlated with covariates, 
predisposing, and enabling factors.  However, services provided by friends was less likely to 
be correlated with other variables, which is probably due to the fact that so few of the older 
adults in the sample received help from their friends.   
Mean Age Differences  
Mean differences were computed to examine hypothesis one, that centenarians used 
more types of care services, more hours of home care services, and more informal and formal 
care service providers than octogenarians.  There were significant differences between 
octogenarians and centenarians in most of the care service utilization variables, indicating 
that this hypothesis was generally supported.  Octogenarians (M = 1.48) and centenarians (M 
= 3.51) differed significantly in the number of care services used, F(2, 210) = 49.27, p < .001 
(Table 4).  Examining the various types of care services, octogenarians and centenarians 
differed significantly in all six, personal care, nursing care, continuous supervision, checking 
services, homemaker-household services, and meal preparation.  Personal care between 
octogenarians (M = .20) and centenarians (M = .54) was significantly different, F(1, 199) = 
21.78, p < .001 as well as for nursing care, octogenarians (M = .17) and centenarians (M = 
.43), F(1, 193) = 12.66, p < .001.  Continuous supervision was significant, octogenarians (M 
=.20) and centenarians (M = .42), F(1,195) = 8.93, p < .01.  The final three care service 
variables were all highly significant, octogenarians (M = .48) and centenarians (M = .82) F(1, 
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189) = 25.66, p < .001 for checking services; octogenarians (M = .30) and centenarians (M = 
.82), F(1, 193) = 65.12, p < .001 for homemaker-household services; and octogenarians (M = 
.30) and centenarians (M = .75) F(1, 191) = 40.79, p < .001 for meal preparation.   
 
Table 4 
 
Mean Age Group Differences in Care Service Utilization 
 
Age Group 80 100  
Variable n M 95% CI n M 95% CI F 
Number of Care   
   Services 
62   1.48   [1.00, 1.96] 150     3.51  [3.20, 3.82] 49.27
***
 
Personal Care 56     .20  [.09, .30] 145       .54  [.46, .63] 21.78
***
 
Nursing Care 54     .17  [.06, .27] 141       .43  [.35, .52] 12.66
***
 
Continuous  
   Supervision  
56     .20  [.09, .30] 141       .42  [.34, .50]   8.93
**
 
Checking   
   Services 
56     .48  [.35, .62] 135       .82  [.76, .89] 25.66
***
 
Chores 57     .30  [.18, .42] 138       .82  [.75, .88] 65.12
***
 
Meal Preparation 56     .30  [.18, .42] 137       .75  [.68, .83] 40.79
***
 
Total Hours/ 
month 
40 66.38  [-48.64, 181.39]   82 222.12  [94.71, 349.52]   2.42 
Family Services 62   1.00  [.64, 1.36] 150     2.29  [1.97, 2.62] 21.37
***
 
Friend Services 62     .23  [.09, .36] 150       .39  [.23, .55]   1.43 
Paid Helper  
   Services 
62     .60  [.25, .94] 150     2.10  [1.77, 2.43] 28.50
***
 
Note. 
**
p < .01. 
***
p < .001. 
 
Total hours care services provided was not significantly different between 
octogenarians (M = 66.38) and centenarians (M = 222.12), F(1, 120) = 2.42, p = .12.  Two of 
the three types of helpers were significantly different between octogenarians and 
centenarians.  Family care services differed significantly between octogenarians (M = 1.00) 
and centenarians (M = 2.29), F(1, 210) = 21.37, p < .001, with centenarians receiving more 
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services provided by the family.  There was no significant difference between octogenarians 
(M = .23) and centenarians (M = .39), F(1, 210) = 1.43, p = .23 on care services provided by 
friends.  However, few octogenarians or centenarians received services from a friend.  Paid 
helper services differed significantly between octogenarians (M = .60) and centenarians (M = 
2.10), F(1, 210) = 28.50, p < .001.  Except for the total number of hours and friends as a care 
service provider, there seemed to be significant differences between octogenarians and 
centenarians in their care service utilization, supporting hypothesis one.   
Block Regression Analyses  
 As mentioned previously, only three of the eleven dependent variables are presented 
in detail, including the total number of care service hours, total number of care services 
provided, and the number of care services provided by a paid helper.  Total number of care 
service hours and total number of care services were selected because they provide the most 
general overview of care services.  The care service provider is an important part of care 
service utilization, but few octogenarians and centenarians received services from friends and 
because information was collected from proxies (many of whom are family members), the 
paid helper was chosen to help avoid any biases family members may have when they 
reported on the amount of services they provided to the older adult.    
Predictors of total number of care services hours.  Table 5 depicts the predictors of the 
total number of care service hours.  Covariates, need factors (i.e., number of diseases, ADLs 
and IADLs, and perceived health status) were examined first and predicted care services 
utilization (i.e., types of care services, total number of care service hours, and providers of 
care services), which is shown in Model 1.  ADL (β = -.05, p = .73) was not a significant 
predictor, but IADL (β = -.23, p < .10) approached significance and subjective  
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Table 5 
 
Predictors of Total Number of Care Service Hours 
 
Predictor Model 1  
(n = 113) 
Model 2 (path a) 
(n = 88) 
     B   SE    β R2      B     SE β R2 F∆ 
Block 1- Covariates           
ADL -5.95 17.07 -.05 .16   -9.64   22.06 -.08   
IADL -37.83 22.67 -.23
+
  -39.27   26.47 -.24   
Subjective Health -72.56 30.03 -.23
*
  -70.61   35.17 -.23
*
   
Block 2- Predisposing           
Age       -3.53     9.07 -.05 .13 .51 
Gender (female)     -61.84 125.34 -.05   
Education         1.51   28.78  .01   
Ethnicity (African American)      63.11 140.98  .05   
Number of Children     -40.66   28.61 -.15   
Note. 
+
p < .10. 
*
p < .05.             (table continues) 
 
 
 
 
 
 
 
 
 
  
4
5
 
Table 5 Continued  
 
Predictor Model 3 (path c) 
(n = 95) 
Model 4 (paths b & c) 
(n = 88) 
 B SE β R2 F∆ B SE β R2 F∆ 
Block 1- Covariates           
ADL  -13.62   19.29 -.11    -24.62   24.01 -.20   
IADL  -34.57   24.61 -.21    -34.34   26.20 -.21   
Subjective Health  -63.21   33.40 -.20
+
    -56.18   36.31 -.18   
Block 2- Predisposing            
Age         -7.32     9.29 -.10   
Gender (female)       -95.69 124.32 -.08   
Education       -10.39   30.21 -.04   
Ethnicity (African American)        36.63 155.03 -.03   
Number of Children       -50.35   29.14 -.18
+
   
Block 3- Enabling            
Urbanicity (urban) 213.08 101.37  .20
*
 .17 1.58 249.48 114.01  .24
*
 .16 1.84 
Social Resources     6.79   22.89  .03     16.26   25.17  .07   
Economic Status       .92   39.44  .00    -25.89   49.66 -.06   
Note. 
+
p < .10. 
*
p < .05.              
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health (β = -.23, p < .01) was a significant predictor of total number of hours care services 
were used which indicated that those with better ratings of subjective health used fewer care 
services.  In this model, 16% of the variance was explained by need factors.   
In model 2, hypothesis 2 was examined to determine if predisposing variables 
predicted total number of care service hours.  Subjective health (β = -.23, p < .01) was again 
a significant predictor of the total number of care service hours.  None of the predisposing 
variables, age (β = -.05, p = .70), gender (β = -.05, p = .62), education (β = .01, p = .96), 
ethnicity (β = .05, p = .66), and number of children (β = -.15, p = .16) were significant in 
predicting the total number of hours care services used.  The overall model was not 
significant with only 13% of the variance explained by need and predisposing factors and 
there was also not a significant change in F, which demonstrated that the addition of 
predisposing variables did not statistically improve the model.  Therefore, hypothesis 2 was 
not supported, which indicated that predisposing variables did not predict the total number of 
care service hours.   
Hypothesis 4 (Model 3) enabling factors (i.e., financial resources, living alone/living 
with someone, urbanicity, and social support) predicting care service utilization (i.e., types of 
services, total number of care service hours, and providers of services), was examined in 
model four.  Subjective health (β = -.20, p < .10) approached significance.  When the 
enabling factors were examined, urbanicity (β = .20, p < .01) was a significant predictor 
which indicated that urban residents used more hours of support than rural residents, but 
social resources (β = .03, p = .77) and perceived economic status (β = .00, p = .98) were not 
significant predictors of total number of care services.  Thus, hypothesis 4, with the total 
number of care service hours as the dependent variable was only partially supported.  The 
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model was not significant, with only 17% of the variance explained by need and enabling 
factors.  There was also no significant change in F, which indicated that the addition of 
enabling variables did not statistically improve the model.   
Model 4 evaluated the combined effect of all variables, including covariates, 
predisposing, and enabling factors.  In this model, none of the covariates, ADL (β = -.20, p = 
.31), IADL (β = -.21, p = .19), and subjective health (β =-.18, p = .13) were significant 
predictors of total number of care service hours.  Only one of the predisposing variables, 
number of children (β = -.18, p < .10), approached significance which suggested that those 
with more children used fewer care services, whereas age (β = -.10, p = .43), gender (β = -
.08, p = .44), education (β = -.04, p = .73), and ethnicity (β = -.03, p = .81) were not 
significant.  Of the enabling factors, urbanicity (β = .24, p < .01) was a significant predictor 
in that urban residents used more types of care services than rural residents, but social 
resources (β = .07, p = .52) and perceived economic status (β = -.06, p = .60) were not.  Once 
again, the model was not significant with only 16% of the variance explained by need, 
predisposing, and enabling factors and there was not a significant change in F, which 
demonstrated that the addition of enabling factors did not significantly improve the model.  
Moderation (hypothesis 6) was tested, but none of these tests were significant. 
Predictors of total number of care services.  Table 6 shows the predictors of the 
total number of care services used.  In model 1, covariates were examined to determine if any 
of the need factors were significant predictors of the total number of care services used.  Of 
the three covariates, ADL (β = -.42, p < .001) and subjective health (β = -.20, p < .01) were 
significant predictors which indicated that those with fewer ADL impairments and higher 
subjective health ratings used fewer care services.  However, IADL (β = -.11, p = .22) was 
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Table 6 
 
Predictors of Total Number of Care Services  
 
Predictor Model 1  
(n = 186) 
Model 2 (path a) 
(n = 144) 
 B SE β R2 B SE β R2 F∆ 
Block 1- Covariates           
ADL -.21 .05 -.42
***
 .39 -.17 .06 -.35
***
   
IADL -.08 .06 -.11  -.06 .07 -.08   
Subjective Health -.26 .08 -.20
**
  -.25 .09 -.20
**
   
Block 2- Predisposing           
Age      .06 .02  .21
*
 .41 2.38
*
 
Gender (female)      .28 .33  .06   
Education      .17 .08  .17
*
   
Ethnicity (African American)       .13 .37  .02   
Number of Children      .11 .07  .10   
Note.
. *
p < .05. 
**
p < .01. 
***
p < .001.          (table continues) 
 
 
 
 
 
 
 
 
  
4
9
 
Table 6 Continued  
 
Predictor Model 3 (path c) 
(n = 159) 
Model 4 (paths b & c) 
(n = 142) 
 B SE β R2 F∆ B SE β R2 F∆ 
Block 1- Covariates           
ADL -.22 .05 -.45
***
   -.17 .07 -.35
**
   
IADL -.07 .07 -.11   -.05 .07 -.08   
Subjective Health -.28 .09 -.20
**
   -.25 .10 -.20
*
   
Block 2- Predisposing            
Age       .06 .03  .21
*
   
Gender (female)       .27 .33  .05   
Education       .17 .08  .16
*
   
Ethnicity (African American)        .08 .42  .02   
Number of Children       .11 .08  .10   
Block 3- Enabling            
Urbanicity (urban)  .28 .28  .07 .38 .48  .10 .31  .02 .40 .05 
Social Resources  .03 .06  .03   -.02 .07 -.02   
Economic Status  .01 .11  .01   -.00 .13 -.00   
Note. 
*
p < .05.  
**
p < .01. 
***
p < .001.        
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not a significant predictor of total number of care services used.  This model, containing only 
need factors, explained 39% of the variance.  
Model 2 tested hypothesis 2 and whether predisposing factors predicted number of 
care services used.  Similarly to model one, ADL (β = -.35, p < .01) and subjective health (β 
= -.20, p < .01) were significant, whereas IADL (β = -.11, p = .29) was not.  Two of the 
predisposing factors were significant predictors including age (β = .21, p < .05) and 
education (β = .17, p < .05) which suggested that the older a person was and the more 
education they had, the more services they used.  However, gender (β = .06, p = .40), 
ethnicity (β = .02, p = .73), and number of children (β = .10, p = .13) were not significant 
predictors of number of care services used.  Model 2, overall, did predict number of care 
services used F(8, 136) = 13.74, p < .001 and 41% of the variance was explained by 
predisposing and need factors.  There was also a significant change in F with the addition of 
the predisposing variables, which indicated that adding these variables significantly 
improved the model.   
In Model 3, hypothesis 4, enabling factors predicting number of care services used, 
was examined.  First, the covariates ADL (β = -.45, p < .001), IADL (β = -.11, p = .30), and 
subjective health (β = -.20, p < .01) were computed and both ADL and subjective health were 
significant predictors of the total number of care services used.  None of the enabling factors, 
urbanicity (β = .07, p = .31), social resources (β = .03, p = .66), and perceived economic 
status (β = .01, p = .91) were significant predictors of total number of care services used and 
38% of the variance was explained by need and enabling factors.  The change in F was also 
not significant, therefore hypothesis 4 was not supported.   
51 
 
5
1
 
Model 4 shows how all the variables, including the covariates, predisposing, and 
enabling variables, predict the total number of care services used.  Of the covariates, ADL (β 
= -.35, p < .01) and subjective health (β = -.20, p < .05) were still significant predictors, 
whereas IADL (β = -.08, p = .45) was not.  Similarly to Model 2, age (β = .21, p < .05) and 
education (β = .16, p < .05) were significant, whereas gender (β = .05, p = .43), ethnicity (β = 
.02, p = .85), and number of children (β = .10, p = .15) were not significant predictors.  None 
of the enabling factors, urbanicity (β = .02, p = .74), social resources (β = -.02, p = .83), nor 
perceived economic status (β = -.00, p = .99) were significant predictors of the total number 
of care services used.  Collectively, the need, predisposing, and enabling factors explained 
40% of the variance in the model and there was also no significant change in F, which 
indicated that the addition of enabling variables did not statistically improve the model.   
Moderation was also examined and the ethnicity X age group interaction (β = .28, p < 
.05) was a significant predictor of total number of care services.  Figure 4 shows that 
although African American octogenarians used the fewest types of care services, African 
American centenarians used the most types of care services.  The model was significant with 
43% of the variance explained by need and predisposing factors and the interaction.  The 
significant change in F indicated that the addition of the interaction term significantly 
improved the model.   
The urbanicity X age group interaction (β = .25, p < .05) was a significant predictor 
of total number of care services.  Urban octogenarians used the fewest types of care services, 
whereas the urban centenarians used the most (Figure 5).  The need and enabling factors as 
well as the interaction explained 40% of the variance in the model and the significant change 
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in F indicated that the addition of this interaction helped to significantly improve the 
previous model (Model 3).   
 
Figure 3. Ethnicity and age group interaction in total number of care services. 
 
Figure 4. Urbanicity and age group interaction in total number of care services. 
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Predictors of care services provided by a paid helper.  Table 7 shows the 
predictors of the number of care services provided by a paid helper.  Model 1 examined 
covariates and if they were significant predictors of care services provided by a paid helper.  
Of the covariates, ADL (β = -.12, p = .28) was not significant, IADL (β = -.28, p < .05) was 
significant and the relationship was negative, which indicated that those with fewer IADL 
impairments also used fewer services provided by a paid helper.  Subjective health (β = -.13, 
p < .10) approached significance and this relationship was negative, which suggested that 
those with higher subjective health ratings use fewer services provided by a paid helper.  The 
need factors predicted 19% of the variance in this model.   
Model 2 examined hypothesis 2, which included both covariates and predisposing 
factors.  ADL (β = -.11, p = .44) was still not significant, but IADL (β = -.22, p < .10) 
approached significance, whereas subjective health (β = -.11, p = .18) was no longer a 
significant predictor of care services provided by a paid helper.  Of the predisposing 
variables, age (β = .21, p < .05) was a significant predictor along with education (β = .25, p < 
.01), which indicated that those who were older and had more education were more likely to 
have more services provided by a paid helper.  Gender (β = .08, p = .31), ethnicity (β = -.07, 
p = .37), and number of children (β = .05, p = .52) were not significant predictors of the 
number of services provided by a paid helper.  The overall model was still highly significant, 
F(8, 136) = 7.11, p < .001, with 30% of the variance explained by need and predisposing 
factors and the change in F was also statistically significant, but hypothesis 2 was only 
partially supported.  
In Model 3, both covariates and enabling variables were examined to test hypothesis 
4 that enabling variables predicted care service utilization.  When the covariates were  
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Table 7 
 
Predictors of Total Number of Services Provided by Paid Helper 
 
Predictor Model 1  
(n = 186) 
Model 2 (path a) 
(n = 144) 
 B SE β R2 B SE β R2 F∆ 
Block 1- Covariates           
ADL -.05 .05 -.12 .19 -.05 .06    -.11   
IADL -.17 .07 -.28
*
  -.13 .07    -.22
+
   
Subjective Health -.16 .09 -.13
+
  -.13 .10    -.11   
Block 2- Predisposing           
Age      .06 .03     .21
*
 .30 3.55
**
 
Gender (female)      .35 .35     .08   
Education      .25 .08     .25
**
   
Ethnicity (African American)      -.35 .39    -.07   
Number of Children      .05 .08     .05   
Note. 
+
p < .10. 
**
p < .01.  `         (table continues) 
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Table 7 Continued  
 
Predictor Model 3 (path c) 
(n = 159) 
Model 4 (paths b & c) 
(n =142) 
 B SE β R2 F∆ B SE β R2 F∆ 
Block 1- Covariates           
ADL -.07 .06 -.15   -.06 .07  -.13   
IADL -.17 .07 -.27
*
   -.13 .07  -.21
+
   
Subjective Health -.16 .10 -.14   -.10 .10  -.09   
Block 2- Predisposing            
Age       .06 .03   .20
*
   
Gender (female)       .33 .35   .07   
Education       .27 .09   .27
**
   
Ethnicity (African American)      -.52 .44  -.10   
Number of Children       .03 .08   .03   
Block 3- Enabling            
Urbanicity (urban)  .17 .30  .04 .18 .36  .07 .32   .02 .24 .38 
Social Resources  .04 .07  .05    .01 .07   .01   
Economic Status  .05 .12  .03   -.15 .14  -.10   
Note. 
+
p < .10. 
*
p < .05.  
**
p < .01.        
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examined, neither ADL (β = -.15, p = .23) nor subjective health (β = -.14, p = .10) were 
significant predictors, but IADL (β = -.27, p < .05) was a significant predictor of care 
services provided by a paid helper.  None of the enabling factors were significant predictors, 
urbanicity (β = .04, p = .57), social resources (β = .05, p = .54), perceived economic status (β 
= .03, p = .69).  However, the overall model was significant, F(6, 153) = 6.72, p < .001, with 
18% of the variance explained by need and enabling factors, but the change in F was not 
significant and none of the enabling variables were significant.  Therefore, hypothesis 4 was 
not supported in this model.  
Model 4 examined all the variables, including covariates, predisposing, and enabling 
variables.  Once again ADL (β = -.13, p = .38) and subjective health (β = -.09, p = .32) were 
not significant, whereas IADL (β = -.21, p < .10) approached significance.  Similarly, age (β 
= .20, p < .05) and education (β = .27, p < .01) were still significant, whereas gender (β = .07, 
p = .35), ethnicity (β = -.10, p = .24), and number of children (β = .03, p = .71) remained non-
significant predictors of care services provided by a paid helper.  None of the enabling 
variables, urbanicity (β = .02, p = .82), social resources (β = .01, p = .91), and perceived 
economic status (β = -.10, p = .29) were significant predictors.  The overall model, however, 
was still a good fit, F(11, 131) = 5.12, p < .001, with 24% of the variance explained by need, 
predisposing, and enabling factors, but not statistically improved from model 3 with the 
addition of the enabling variables.   
Moderation effects were also examined.  The age group and urbanicity interaction 
term (β = .22, p < .05) was a significant predictor of care services provided by a paid helper.  
Predisposing and enabling factors in addition to the interaction term explained 19% of the 
variance and the change in F was also significant.  Figure 6 shows that urban octogenarians 
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have the fewest services provided by paid care providers, while urban centenarians have the 
most. 
 
 
Figure 5. Urbanicity and age group interaction in total number of paid helper services. 
 
Additional Analyses  
Additional analyses were completed for two of the provider service variables (i.e., 
family and friends) and the six care service variables (i.e., personal care, nursing care, 
checking, continuous supervision, homemaker-household services, and meal preparation).  In 
general, most of the hypotheses were at least partially supported.  Predisposing variables 
predicting care service utilization, hypothesis 2, was not supported in the number of services 
provided by the family (Appendix I, Table 8) and not in the final model of the number of 
services provided by friends (Appendix I, Table 9).  All the predisposing factors were 
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significant in at least one of the care service (i.e., personal care, nursing care, Appendix I, 
Tables 10-15) models, with age being significant in three of the six care services.   
Hypothesis 3, predisposing factors (i.e., age, gender, education, ethnicity, number of 
children) predicting enabling factors (i.e., financial resources, urbanicity, and social support) 
was examined and results are shown in Tables 16, 17, and 18 in Appendix I.  Gender was the 
only variable that did not predict any of the enabling factors.  After controlling for need 
factors, education, and ethnicity were significant predictors of urbanicity (i.e., urban vs. 
rural) and age was approaching significance, in that those with more education, African 
Americans, and older participants were more likely to live in an urban environment.  Once 
again, after controlling for need factors age was the only significant predictor of social 
resources in that those who were older had more social resources.  Education, ethnicity, and 
number of children were significant predictors of perceived economic status after controlling 
for need factors in that those who had more education, were Caucasian, and those who had 
fewer children also were higher in perceived economic status.  Hypothesis 4 was not 
supported in any of the other variables tested in Appendix I.  This may indicate that enabling 
factors are not good predictors of care service utilization.   
Generally, at least one or two of the covariates were significant predictors of each 
dependent variable in this section.  However, when the personal care services variable was 
examined, all three covariates were significant predictors (Appendix I, Table 10).  On the 
other hand, when examining checking services, none of the covariates were significant 
predictors which indicated that health problems did not predict the use of checking services 
(Appendix I, Table 13).   
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Moderation, hypothesis 6, was also tested for the variables, and ―total number of 
services provided by the family‖ yielded one significant interaction between age group and 
ethnicity.  African American octogenarians received the fewest number of services provided 
by the family, although the African American centenarians received the most (Appendix I, 
Figure 6).   
Follow-up analyses were computed to interpret additional logistic regression 
interactions.  For the prediction of checking services, there was an interaction between 
urbanicity and age group and the follow-up analysis indicated that for octogenarians rural 
residence was associated with checking services (B = -.79, p = .17), whereas for centenarians 
(B = .85, p = .15), urban residence  was associated with checking services.   
There were two moderators for homemaker-household services including urbanicity 
and age group and social resources and age group.  The urbanicity and age group interaction 
suggested that rural octogenarians (B = -1.45, p < .05) were less likely to receive help with 
homemaker-household services than urban octogenarians.  However, there was no significant 
difference for rural and urban centenarians (B = .78, p = .18).  Overall, urban centenarians 
were the most likely to receive help with homemaker-household services and rural 
octogenarians the least.  Social resources for octogenarians (B = -.11, p = .20) and 
centenarians (B = .03, p = .71) also yielded a significant interaction where centenarians with 
more social support were the most likely to receive help with homemaker-household services 
and rural octogenarians with less social support were the least likely to receive help with 
homemaker-household services.   
Meal preparation also yielded two moderators.  The first interaction concerned 
urbanicity and age group (B = -.66, p = .30 for octogenarians and B = .43, p = .39 for 
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centenarians) which indicated that urban centenarians were the most likely to use meal 
preparation services whereas rural octogenarians were the least likely.  The second 
interaction concerned perceived economic status and age group  (B = -.13, p = .49 for 
octogenarians and B = .06, p = .72 for centenarians) which indicated that centenarians with 
higher perceived economic status were more likely to use meal preparation services, whereas 
octogenarians with lower perceived economic status were less likely to receive these 
services.   
Summary   
In summary, there were significant differences between octogenarians and 
centenarians in their care service use, except in the total number of hours they used and the 
number of care services that were provided by friends.  For the three care service variables 
(i.e., number of care services, total number of care service hours, and number of services 
provided by a paid helper), the predisposing factors age and education were the primary 
predictors of care service use.  Of the enabling factors, urbanicity was the only significant 
predictor and it was only significant for one of the care service variables.   
 Mediation, hypothesis 5, of enabling variables between predisposing and care service 
utilization was tested, but no mediation was found in this analysis.  Hypothesis 6, 
moderation, was examined and the results showed that there were three significant 
moderation effects (i.e., ethnicity X age group and urbanicity X age group) on the total 
number of care services and (i.e., urbanicity X age group) on the total number of services 
provided by a paid helper.   
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CHAPTER 5. DISCUSSION  
The purpose of this study was to understand if there were any differences between 
octogenarians and centenarians in their use of home health care services.  A second goal was  
to examine how need factors/covariates (i.e., ADL, IADL, and subjective health), 
predisposing factors (i.e., age, gender, education, ethnicity, and number of children), and 
enabling factors (i.e., perceived economic status, urbanicity, and social support) impact home 
health care services (i.e., total number of hours of service, total number of types of services 
used, and the number of services provided by a paid helper).  The findings from these 
analyses are discussed by hypothesis below.   
Hypothesis 1: Age Differences in Home Health Care Services Use 
Hypothesis 1 stated that centenarians use more types of care services (i.e., personal 
care, nursing, continuous supervision, checking services, homemaker-household services, 
and meal preparation) when compared to octogenarians; centenarians use more hours of 
home care services (i.e., total number of care service hours used in the past month); and 
centenarians use more informal and formal care service providers (i.e., unpaid family 
member, unpaid friend, or hired help).  One of the most important findings of the study was 
that, with few exceptions, there do appear to be significant differences between octogenarians 
and centenarians on their home health care service use.  Centenarians used more types of care 
services and used more of the six types of care services than octogenarians.  They also had 
more services provided by family and paid service providers.  Because centenarians tend to 
be frailer than younger-old adults (Andersen-Ranberg et al., 1999) and have more functional 
limitations than younger age groups (Gondo et al., 2006), it is not surprising that they use 
more services and have more people helping them with those services.   
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In the future, home health care services will need to accommodate centenarians’ 
functional limitations, which may include having service providers that specialize in working 
with this special population.  Although it is encouraging that people are living to such 
advanced ages and doing so in their own homes or personal care homes, the number of 
centenarians is expected to increase. The increase in service use compared to those in their 
80’s also adds a financial strain not only on older adults and their families, but to the country 
as well through the Medicare and Medicaid programs.  The average hourly rate for an 
uncertified home health aide is currently $19.00 and $32.37 for a certified home health aide 
according to the Association of Homes and Services for the Aging (2009).  The average 
hourly rate for homemaker/companion currently is $18.00 (MetLife Market Survey of Adult 
Day Services & Home Care Costs, 2007).   
The current study found that the average number of care service hours per month for 
octogenarians was about 66 and it was about 222 for centenarians and although the difference 
was not statistically significant, there are cost implications.  If an octogenarian on average 
uses a certified home health aide for half the hours (33 hours X $32.37 = $1068.21) and a 
homemaker/companion for the other half (33 hours X $18.00 = $594), the total cost per 
month is $1662.21.  A centenarian, on the other hand, on average uses a certified home 
health aide for half the hours (111 hours X $32.37 = $3593.07) and homemaker/companion 
for the other half (111 hours X $18.00 = $1998) for a total of $5591.07 per month.  This may 
indicate that although it may be cost-effective to keep octogenarians in their own homes, this 
may not be true for all centenarians.  For those that cannot afford these services on their own, 
it will be quite costly for the government and insurance companies to pay for services.  The 
goal for health care providers and organizations should be prevention and lifestyle 
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interventions helping all adults live healthy lifestyles (Racz, 2005), which in turn may help 
with future health care costs.   
Two variables (i.e., total number of hours services were provided and care services 
provided by friends), however, did not show age differences.  Almost all the participants 
answered questions about how many services were provided by friends, but very few of the 
octogenarians and centenarians received help from friends.  Matthias and Benjamin (2008) 
noted that there is a gap in the literature addressing friends as care service providers.  Part of 
the reason for this gap, however, may be that friends of older adults are no longer themselves 
able to help due to their own physical limitations or because they have passed away.   
There were also no statistically significant differences between centenarians and 
octogenarians on the number of hours services were used during the past month.  One 
possible explanation is that although centenarians may be receiving more services, those 
services may not take as long.  For example, more centenarians use meal preparation 
services, but if that service is provided by Meals on Wheels the actual time the service 
provider is with the older adult is short.  Another explanation could be that although 
centenarians use more services, octogenarians that use services may need many hours of one 
particular service, therefore increasing the total number of hours of service.  The number of 
hours of services older adults used in the last month had a somewhat low response rate with 
only about 55% of centenarians and 65% of octogenarian proxies reporting.  It is unclear why 
there was such a low response rate, but it may be that the proxies themselves were unclear 
how many hours of each service were provided during the entire month.  Future research 
should make a point to get more accurate data about the number of hours older adults use 
different home care services.   
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Hypothesis 2: Predisposing Variables as Predictors of Care Services  
Hypothesis 2 suggested that predisposing variables (i.e., age, gender, education, 
ethnicity, and number of children) predicted care service utilization.   
Total number of hours.  Hypothesis 2 was not supported for number of caregiving 
hours.  It appears that need factors, which were controlled for in this study, are better 
predictors of the total number of hours of services than predisposing variables.  Although the 
hypothesis was not supported, it may be encouraging that age, gender, education, ethnicity, 
and number of children did not predict the number of hours older adults receive services.  
According to findings from this study, regardless of demographic characteristics older adults 
are not using a statistically significant different number of care service hours.  It may be that 
when people reach later life, demographic characteristics are no longer as important as they 
are for younger populations when it comes to the number of caregiving hours.  Another 
possible reason for this finding may be due to a low response rate for centenarians and 
octogenarians on the number of hours services were used and as a result more research is 
necessary.   
Total number of care services.  Two of the predisposing variables, age and 
education, were significant predictors of total number of care services.  Kadushin’s (2004) 
meta-analysis supports this finding, in that there was a positive association between age and 
contact with home health care services.  Education was included in Andersen and Newman’s 
original model and although few research studies have found education to be a predictor, 
Matthias and Benjamin (2008) reported that those with less education were more likely to 
hire relatives (Matthias & Benjamin, 2008).  According to Kadushin’s (2004) meta-analysis, 
some studies have found education to be associated with use of services.  One reason for 
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education’s association with number of care services could be that those with more education 
may have more knowledge about services making them more accessible than for those with 
less education.   
Total number of care services provided by a paid helper.  Once again, both age 
and education were the only significant predisposing variables.  Andersen-Ranberg et al. 
(1999) reported an increase of disability with age.  Therefore, the age difference in disability 
may help account for centenarians’ needs to hire a paid helper.  According to Lafreniere et al. 
(2003) for those advancing in age, it was most common to receive help from both informal 
and formal care providers.  As needs increase with age, informal care may no longer be 
sufficient so formal care providers are required.   
Education was also a significant predictor.  It is also suggested in the literature that 
education may be a significant predictor of care services due to the confounding of education 
and income (Norgard & Rodgers,1997; Solomon et al., 1993) in that more educated people 
may be able to afford more services.   
For the selected variables, not all predisposing factors were significant as was 
hypothesized.  Similarly to previous research, age was generally significant.  More research 
is needed on the effect of education on care service utilization.  In some of the additional 
analyses (Appendix I), all of the predisposing factors were significant predictors in selected 
analyses, except in the case of number of children.  This finding may be positive, in that even 
though future generations have fewer children than their parents (Lafreniere et al., 2003), it 
does not appear that this will affect overall care service usage.  This study did not take into 
consideration the proximity of the children to the older adult, which would be helpful in 
future research.   
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Hypothesis 3: Predisposing Factors as Predictors of Enabling Factors  
 Hypothesis 3 examined whether predisposing factors (i.e., age, gender, education, 
ethnicity, and number of children) predicted enabling factors (i.e., urbanicity, social 
resources, and perceived economic status), which was important in testing for mediation.   
 Urbanicity.  Age, education, and ethnicity were predictors of urbanicity such that 
those who were older, had more education, and were African American were more likely to 
live in an urban environment.  This study did not include nursing care facilities, but it did 
include personal care homes (i.e., assisted living facilities) and those who were older and 
more educated may have moved to an urban environment to live in one of those facilities or 
to be closer to care services and their families.  Gender and number of children were not 
significant predictors of urbanicity.  All of the predisposing variables were examined, but it 
was not surprising that gender and number of children were not significant predictors of 
urbanicity.  Although having more children increases the likelihood of having children in 
both rural and urban environments, many older adults choose to age in place rather than 
moving closer to family.   
 Social resources.  Age was the only significant predisposing variable that was a 
predictor of social resources in that those who were older had more social resources.  This 
finding is surprising because as previously shown there was a negative correlation between 
social resources and age.  However, in this particular model covariates were included, ADL 
was also a significant predictor, indicating there may be a suppressor effect.  With ADL 
controlled, social support was higher for centenarians.  Once ADL limitations are controlled 
for, barriers to social support (i.e., answering the phone and leaving the residence) were no 
longer a factor and family and friends may feel more compelled to call/visit healthy 
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centenarians.  This finding indicates a suppresser effect of ADL.  Randall et al. (2010) 
reported that centenarians living in private homes had lower levels of self-reported social 
support than octogenarians and that this may be due to outliving spouses, friends, and even 
children.  However, research also suggests that older adults need help in their daily life to be 
able to live independently (Hallberg & Lagergren, 2009; Lafreniere et al., 2003).  Therefore, 
those who are older may need more social resources to help them live independently than 
young-old adults, so they receive more social resources.   
 Perceived economic status.  Education, ethnicity, and number of children were 
predictors of perceived economic status.  Those who were more educated, were Caucasian, 
and had fewer children had a higher perceived economic status.  Those who were more 
educated probably had higher paying jobs which would increase their perceived economic 
status.  African Americans are also more likely than Caucasians to be unemployed or 
underemployed (Rogers, 1992), which would also affect perceived economic status.  Older 
adults with more children may have not been able to save as much money when they were 
younger as those with fewer children, which may be one reason those with fewer children 
had a higher perceived economic status.  Age and gender were not predictors of perceived 
economic status.  In younger populations, there are generally disparities between men and 
women in regards to their income with women working full-time only earning 77% of what 
corresponding men would earn (U. S. Census Bureau, 2009).  The objective difference in 
economic status may remain between men and women, but older women may perceive their 
economic status differently than older men.  It was also hypothesized that proxies of those 
who were younger would perceive the older adults’ economic status as higher based on the 
fact that centenarians have had an exceptionally long life, and savings for retirement may be 
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dwindling or have already run out.  However, there are government programs that help pay 
for home care services (i.e., Medicare and Medicaid) acting as a safety net for older adults, 
and this may be part of the reason perceived economic status does not predict care service 
usage.   
The findings of this study may indicate that education, ethnicity, and number of 
children are better predictors of perceived economic status.  Having more education can be a 
life-long advantage when it comes to perceived economic status because it can influence 
careers and salary, but for those with less education it can be a disadvantage.  Ethnicity can 
also have both life-long advantages and disadvantages.  Previous studies have suggested that 
differences in mortality by ethnic groups is related to poverty and low permanent income 
(Menchik, 1993).  As stated previously, it appears that having more children may decrease 
perceived economic status, but it does not appear that having more children increases the use 
of care services.  This is a positive finding for future generations who have fewer children 
than their parents.   
Hypothesis 4: Enabling Factors as Predictors of Care Services  
 Hypothesis 4 examined whether enabling factors (i.e., urbanicity, social resources, 
and perceived economic status) predicted care service utilization.  
 Total number of hours.  Urbanicity was the only significant enabling factor 
predicting the total hours of care services.  Past research on care services has reported 
different results about whether urbanicity is a predictor.  One study suggested that urban 
residents are more likely to use home care services (Mitchell et al., 2007; Sharpiro, 1986), 
whereas another study found that population density was not associated with home health 
care (Kadushin, 2004).  This study found that urban participants received more total hours of 
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care services than their rural counterparts.  In an urban setting, there may be more available 
services that provide more types of services helping to ensure that any need is met therefore 
increasing the total hours of service.  This part of the hypothesis was supported, but it was 
also hypothesized that those with more social resources and higher perceived economic status 
would also use more hours of care services.  It appears that for older adults social resources 
and perceived economic status are not significant predictors of care service hours.  Once 
again, perceived economic status may not be a factor because of government safety nets for 
older adults (i.e., Medicare and Medicaid).  Social resources for older adults may truly focus 
on socializing and do not relate to family and friends helping with different care services.   
 Total number of care services and total number of care services provided by a 
paid helper.  Hypothesis 4 was not supported for total number of care services or total 
number of care services provided by a paid helper.  None of the enabling factors were 
significant predictors.  Hypothesis 4 was also not supported in any of the additional variables 
examined (see Appendix I).  It may be the case that enabling factors are not as important in 
predicting home care usage as need and predisposing factors, but it may also be related to 
both the use of proxy reports and the constructs themselves.  Another possible explanation is 
that older adults in need, regardless of their financial and social resources as well as 
urbanicity, receive the help they need.   
Future research may want to use different constructs as enabling variables based on 
the findings from this and other studies.  Urbanicity was used as a dichotomous variable, 
instead of being broken down into levels of urbanicity; social resources included questions 
that may show inconsistent responses (e.g., visiting in person and talking on the phone); and 
by using perceived economic status there is no information about income, private insurance, 
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or government health care programs, which may be vital in the decision to use home care 
services.  Using these different constructs may produce very different results.   
Hypothesis 5: Mediation  
 Hypothesis 5, mediation of enabling variables between predisposing and care service 
utilization, was not supported.  This was not surprising since hypothesis 4, enabling variables 
predicting care services, was generally not supported.  As indicated above, different 
constructs (e.g., using multiple levels of urbanicity and including information about income 
and insurance to measure financial resources) may have changed the results.  Based on the 
findings from this study, however, enabling variables do not appear to mediate the 
relationship between predisposing variables and care service utilization.  It may be that for an 
extremely old population, enabling variables that are used for a younger population do not 
apply.  There may be other variables that enable an older adult to use home health care 
services (e.g., living with another person or access to needed home health care services, 
which may not necessarily be related to urbanicity).  Future research may want to examine 
what enables very old adults to use home health care services.  Another possible area for 
future research would be to examine unpaid caregivers’ perceptions of home health care 
services, especially for those caring for centenarians.  In 2007, 52 million unpaid caregivers 
provided care to an older adult at some point in time (Eldercare Workforce Alliance, 2010), 
which may be due to a reluctance of older adults to use community services.  Understanding 
caregivers’ reluctance to use community services could help to increase service use.   
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Hypothesis 6: Moderation 
 Hypothesis 6 suggested that age group would moderate the effects of predisposing 
factors on enabling factors and care service utilization as well as enabling factors on care 
service utilization.  Age group moderated the relationship between ethnicity and total number 
of care services in that octogenarian African Americans used the fewest care services 
whereas African American centenarians used the most.  Age group also moderated the 
relationship between urbanicity and total number of care services used and the total number 
of services provided by a paid helper in that urban octogenarians used the least amount of 
care services and paid helpers whereas urban centenarians used the most services and paid 
helpers. 
 These findings were surprising and need further investigation.  It is unclear why 
urban octogenarians would receive less help than their rural counterparts.  One possible 
reason may be related to social resources in that those in small rural communities are more 
likely to know older adults in the community that are in need may be more likely to help each 
other as opposed to those in large urban settings.  As people age and their condition 
deteriorates they may move to more urban settings to access a wider variety of services, 
which would account for urban centenarians using the most services.  African American 
octogenarians received fewer services and fewer services provided by a paid helper than 
Caucasians, but African American centenarians received more services and more services 
provided by a paid helper than Caucasians.  The differences may have to do with health 
disparities between African Americans and Caucasians.  According to Fiscella, Franks, 
Doescher, and Saver (2002), non-Hispanic white patients reported better physical and mental 
health than minority groups.  It could be that the differences in health become more apparent 
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with age, which would explain why centenarian African Americans use more services and 
more paid care services than octogenarian African Americans.   
Covariates: Need Factors as Predictors of Care Services  
The perception of need has been the most significant predictor of home health care 
services (Kadushin, 2004).  In this study, need factors (i.e., ADL, IADL, and subjective 
health) were examined as covariates in all the models for each care service variable.   
Total number of hours.  When only examining covariates, IADL approached 
significance, but when predisposing and enabling variables were included, IADL’s effect was 
significantly reduced.  This is somewhat surprising because those with more IADL 
impairments would probably require more hours of care services than those with fewer 
impairments.  However, this study examined care service usage and not need, therefore there 
may be other factors that explain care service usage above that of IADL impairment.  Other 
factors not included in this particular study may also play a role.  For instance, an older adult 
with IADL impairments may live with family and meals are prepared for the entire family.  
Proxies may not have considered this to be a care service and therefore did not include it in 
the total number of hours care services were used.  Subjective health was significant or 
approached significance when just examining covariates, when examining covariates and 
predisposing factors, and when examining covariates and enabling factors, and the analysis 
indicated that those with worse subjective health ratings used more hours of care services.  
Once urbanicity was added, the effect of subjective health was removed.  This indicated that 
the usage of home health care services is dependent upon availability of services.  The ADL 
variable was not significant in any of the models.  This may have to do with the sample only 
consisting of community-dwelling older adults, so those with more ADL limitations were 
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probably in facilities and therefore were not included in the study.  Those living in their own 
homes most likely do not have many ADL needs.  The low response rate for the number of 
hours variable may also have influenced the results.   
Total number of care services.  As expected, both ADL and subjective health were 
significant predictors of the total number of care services used in all the models, although the 
effect was reduced as other variables were added.  Those with more ADL problems and those 
with worse subjective health used more care services, but IADL was not a significant 
predictor in any model.  Those with IADL limitations would most likely only need to use the 
meal preparation and homemaker-household services variables, while those with ADL 
limitations may need to use personal care services, nursing services, continuous supervisions, 
checking services as well as meal preparation and homemaker-household services.   
Total number of care services provided by a paid helper.  IADL was significant or 
approached significance in all the models.  In this study, IADL impairments was a predictor 
of the total number of care services provided by a paid helper, indicating that someone was 
hired to help the older adult with these impairments.  IADL impairments (i.e., light 
housework, meal preparation, taking medication, grocery shopping, using a telephone, and 
managing money) appear to be things that family and friends could help with.  However, 
family members may not live close enough and friends may be too frail themselves to help or 
are already a caregiver to a spouse.  Another explanation may be that family members feel 
more comfortable paying others to help with these less intrusive services and would prefer to 
spend their time to help older adults with more personal ADL limitations.  There are also 
many widely known service providers that help with IADL limitations (i.e., Meals on 
Wheels).   
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Subjective health approached significance in the first model, which only includes 
covariates, but is not significant in any other model and ADL was not significant.  This study 
also found that ADL and subjective health were significant or approached significance as 
predictors of the number of care services provided by the family (Appendix I, Table 8).  This 
may be surprising, but according to Hoffman and Mitchell (1998), informal caregivers are 
providing care that typically would have been provided by health aids or nursing staff.  Not 
hiring someone to help with ADL impairments may be related to a lack of financial resources 
or family members living close or living with the older adult may feel more comfortable 
taking care of the older adults themselves instead of hiring an outside person.   
Care Service Utilization Model 
 To understand home care service utilization of those in their 80’s and 100’s, this 
study used a care service utilization model based on Andersen and Newman (1973)’s model 
and other home health care service literature.  This model controlled for need factors (i.e., 
ADL, IADL, and subjective health) based on the large amount of literature citing need 
factors are the most important predictors of home health care services.  However, only once 
were all three need factors significant, which indicates the importance of examining each 
individual need factor.  Controlling for need factors can be helpful, though, when focusing on 
predisposing and enabling factors.  All of the predisposing factors were significant predictors 
of at least one care service variable indicating the importance of future research examining 
all predisposing factors included in this model.  Future research would also want to continue 
to distinguish among different types of care services, because the predictors vary greatly 
depending on which care service utilization outcome is used.  The current study found that 
only one of the enabling factors was significant.  Future research may want to modify the 
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enabling variables (i.e., including information about Medicare and Medicaid as well as living 
situation, using different measures for financial resources, urbanicity, and social resources).  
It may also be the case, for very old adults, that enabling factors are not as important in 
predicting home health care usage as they are for other age groups. Therefore, future research 
may instead put more emphasis on predisposing and need factors.   
Limitations  
 There are several limitations of this study including sample, measures, missing data, 
proxy reports, and the fact that the data are cross-sectional.  The participants of this 
population-based study were octogenarians and centenarians who were community dwelling 
or lived in a personal care home in Georgia.  Therefore, the findings of this study cannot be 
generalized to all older adults living in the United States.  As noted earlier, if different 
measures were used for financial resources (i.e., income and insurance), urbanicity (i.e., 
different levels of urbanicity), and social resources (i.e., using a different scale) the results 
may have been different.  This study was only able to use the proxies’ urbanicity to calculate 
urbanization, and while this may have been more accurate than using centenarians’ self-
reports, future studies should try to more accurately obtain urbanicity information.  Other 
variables including the proximity of children to the older adult and if the older adult was 
living with someone were not available in the data set, but would be important variables to 
include in future studies.   
 Missing data was a limitation in this study, especially for the total number of care 
service hours variable.  Many of the proxies simply did not complete this portion of the 
survey, even if they reported that the older adult was receiving services.  Future research on 
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care service utilization among the oldest old should take steps to decrease the amount of 
missing data for this particular variable.   
One further limitation of the study was using proxy reports.  Proxies had to report to 
the best of their ability how they would rate the older adult’s health, economic status, and 
social resources, which is helpful, but it may also be beneficial to include self reports from 
octogenarians and centenarians when possible.  One of the benefits to using proxy reports is 
that octogenarians and centenarians with low MMSE scores can be included in the study, 
helping to increase sample representation (MacDonald, Martin, Margrett, & Poon, 2009).  
Another benefit is that although proxy information does not substitute for self-reports it can 
help to provide additional information.  In this study, proxies provided an important view of 
care service use, because many times they are either providing services or arranging for 
someone else to provide that service.  Future research should try to include information on all 
variables from both the older adult, when possible, and a proxy.   
Practical Applications 
 Home health care services for older adults are essential to their ability to age in place, 
as independently as their health will allow.  This study has shown that there is a difference in 
the home health care needs of octogenarians and centenarians.  Not all centenarians have 
health problems or other predisposing factors that increase their home health care service use, 
but the majority have more needs than their younger counterparts do.  The U.S. Census 
Bureau (2008) projects that by the year 2050 there will be 601,000 centenarians and these 
older adults will need home health-care services.  As people age, they also appear to use 
more paid helpers, so more people will need to be trained in this growing field and home care 
service companies will need to work on developing ways to meet the needs of this special 
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population.  If there is an increase in the use of paid helpers, there will also be an increase in 
health care costs.  Therefore, it will be important to provide these services efficiently to help 
reduce costs, but other measures will also need to be taken into account for the increased 
cost.   
In this study, need factors as well as predisposing factors including age and education 
were significant predictors of care service utilization.  Centenarians may have different needs 
than younger old adults.  This not only refers to the types of care services they use, but how 
they use services.  For example, older adults with cognitive impairment may find it confusing 
to have multiple service providers in the home.  Therefore, it may be beneficial to have care 
providers that can provide all the services an older adult needs.  Having agencies that focus 
on the coordination of services will most likely become important in the future.  These types 
of agencies can help to ensure that older adults are having their needs met as well as helping 
to make sure that services are provided efficiently to reduce costs to older adults, their 
families, and government programs.  This study also measured usage and not need, which 
may indicate that there are octogenarians who are not getting the help they need.  Those in 
the care service industry should work to make all their services accessible to persons of any 
age.   
Older adults with more education seem to use more home health care services.  It is 
not clear exactly why this is the case, but it may have to do with more educated older adults 
being more aware of the services available and knowing how to access and use these services 
effectively.  Care providers should promote services particularly to those with less education 
and make it easier for them to access services.  The current study did not find an association 
between financial resources and care service usage, but financial resources should not be 
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ruled out as an enabling factor.  There may have been people in the study who wanted or 
needed more help, but could not afford it.  Those in social services should work with policy 
makers to ensure that older adults in need can have quality, accessible home care services, 
regardless of their age, gender, education, ethnicity, number of children, and urbanicity.  In 
this study, not all of these variables were significant predictors of each type of care service, 
but each of them was a significant predictor of at least one type of care service (i.e., age and 
gender were predictors of checking services, ethnicity was a predictor of continuous 
supervision, number of children and education were significant predictors of personal care 
services, and urbanicity was a predictor of the number of hours care services were used).  
Although this study did not show that social support or perceived economic status predicted 
care service usage, it is still important that these variables are not barriers to receiving 
services.   
There are a growing number of older adults, especially those who are centenarians, 
and older adults want to be able to age in place as long as possible.  Octogenarians and 
centenarians have different home care service needs and there also appear to be differences in 
care service usage based on education, ethnicity, urbanicity, and need factors.  Care service 
organizations as well as policy makers need to address the future increase in home care 
service use and help make sure that education, ethnicity, and urbanicity are not barriers to 
receiving services. 
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APPENDIX A. INSTITUTIONAL REVIEW BOARD APPROVED LETTER 
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APPENDIX B. DEMOGRAPHIC INFORMATION 
Age:  
R1. What is that person’s age? _________ 
 
Gender:  
R2. Is that person male or female?  
□ Male 
□ Female 
 
Ethnicity:  
R7. Which of the following best describes that person? 
□ White/Caucasian 
□ Black/African American 
□ American Indian 
□ Asian or Pacific Islander 
□ Alaskan Native 
□ Multi-racial/other 
□ Don't Know 
□ Refused 
 
 
Education:  
Next, we would like to ask you a bit about his/her individual achievements. 
 
How far did he/she go (has he/she gone) in school? 
□ 0-4 years 
□ 5-8 years 
□ High school incomplete 
□ High school completed 
□ Post high school, business or trade school 
□ 1-3 years college 
□ 4 years college completed 
□ Post graduate college 
Number of Children:  
Birth of children 
How often? __________ 
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APPENDIX C. PERCEIVED ECONOMIC STATUS 
This section deals with the financial situation of centenarians. We realize that sometimes questions 
about money can be sensitive. We do not want to find out how specific individuals do financially, but 
we want to get a better picture about financial well-being and hardship for the entire group of 
centenarians. This information will help us determine how to best plan ahead, when we expect more 
and more people to reach very old age. Your help is therefore much appreciated. Remember that all 
financial information is kept strictly confidential! 
 
Please answer the following questions: 
1. Are his/her assets and financial resources sufficient to meet emergencies? 
 □ Yes 
 □ No 
 
2. How well does the amount of money he/she has take care of his/her needs - very well, fairly well, 
or poorly? 
 □ Very well 
 □ Fairly well 
 □  Poorly 
 
3. Does he/she usually have enough to buy those little "extras;" that is, those small luxuries? 
□ Yes 
□ No 
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APPENDIX D. SOCIAL RESOURCES SCALE 
Now we would like to ask you some questions about his/her family and friends. 
 
1. How many people does he/she know well enough to visit with in his/her home or in their homes? 
□ Five or more 
□ Three or four 
□ One or two 
□ None 
 
2. About how many times did he/she talk to someone - friends, relatives, or others on the telephone in 
the past week (either he/she called them or they called him/her)? (IF S/HE HAS NO PHONE, 
QUESTION STILL APPLIES.) 
□ Once a day or more 
□ 2-6 times 
□ Once 
□ Not at all 
 
3. How many times during the past week did he/she spend some time with someone who does not live 
with him/her; that is he/she went to see them or they came to visit him/her, or he/she went out to do 
things together? 
□ Once a day or more 
□ 2-6 times 
□ Once 
□ Not at all 
 
4. Does he/she have someone he/she can trust and confide in? 
□ Yes 
□ No 
 
5. Does he/she find him/herself feeling lonely quite often, sometimes, or almost never? 
□ Quite often 
□ Sometimes 
□ Almost never 
 
6. Does he/she see his/her relatives and friends as often as he/she wants to, or not? 
□ As often as wants to 
□ Not as often as wants to 
 
7. How well does he/she get along with his/her family and friends - very well, fairly well, or poorly 
(has considerable trouble or conflict with them)? 
□ Very well 
□ Fairly well (has some conflict or trouble with them) 
□ Poorly (has considerable trouble or conflict with them) 
 
8. Is there someone who would help him/her at all if he/she was sick or disabled, for example his/her 
husband or wife, a member of the family, or a friend? 
□ Yes   □ No
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APPENDIX E. CARE SERVICE UTILIZATION 
 
Personal Care Services: 
7. In the past six months did someone have to help him/her with his/her personal care, for example 
helping him/her to bathe or dress, feeding him/her, or helping him/her with toilet care? (EXCLUDE 
PERSONAL CARE WHILE IN A HOSPITAL) 
□ Yes 
□ No 
 
a. Who helped him/her in this way? 
Unpaid family member 
□ Yes 
□ No 
Unpaid friend 
□ Yes 
□ No 
Someone hired to help him/her in this way or someone from an agency 
□ Yes 
□ No 
 
Nursing Care:  
 
8. During the past six months has he/she had any nursing care, in other words did a nurse or someone 
else give him/her treatments or medications prescribed by a doctor? (EXCLUDE NURSING CARE 
WHILE IN THE HOSPITAL.) 
□ Yes 
□ No 
 
a. Who helped him/her in this way? 
Unpaid family member 
□ Yes 
□ No 
Unpaid friend 
□ Yes 
□ No 
Someone hired to help him/her in this way or someone from an agency 
□ Yes 
□ No 
 
Continuous Supervision:  
9. During the past six months was there any period when someone had to be with him/her all the time 
to look after him/her? 
□ Yes 
□ No 
a. Who helped him/her in this way? 
Unpaid family member 
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□ Yes 
□ No 
Unpaid friend 
□ Yes 
□ No 
Someone hired to help him/her in this way or someone from an agency 
□ Yes 
□ No 
 
Checking Services:  
(PERSONS WHO NEED CHECKING WHO ARE LIVING IN INSTITUTIONS OR WITH 
FAMILY MEMBERS MAY BE PRESUMED TO BE RECEIVING IT.) 
 
10. During the past six months has he/she had someone regularly (at least five times a week) check on 
him/her by phone or in person to make sure he/she was all right? 
□ Yes 
□ No 
 
a. Who helped him/her in this way? 
Unpaid family member 
□ Yes 
□ No 
Unpaid friend 
□ Yes 
□ No 
Someone hired to help him/her in this way or someone from an agency 
□ Yes 
□ No 
 
 
Homemaker-Household Services:  
 
11. During the past six months did someone have to help him/her regularly with routine household 
chores such as cleaning, washing clothes, etc.? That is did his/her wife/husband or someone else have 
to do them because he/she was unable to? 
□ Yes 
□ No 
 
a. Who helped him/her in this way? 
Unpaid family member 
□ Yes 
□ No 
Unpaid friend 
□ Yes 
□ No 
Someone hired to help him/her in this way or someone from an agency 
□ Yes 
□ No 
96 
 
Meal Preparation:  
 
12. During the past six months did someone regularly have to prepare meals for him/her? That is did 
his/her wife/husband or someone else regularly cook because he/she was unable to, or did he/she have 
to go out for meal? 
□ Yes 
□ No 
 
a. Who helped him/her in this way? 
Unpaid family member 
□ Yes 
□ No 
Unpaid friend 
□ Yes 
□ No 
Someone hired to help him/her in this way or someone from an agency 
□ Yes 
□ No 
 
 
Taken together, how many hours did a caregiver (family member, friend, or person from an agency or 
organization) spend in the last month for the following types of activities: 
 
Personal Care     ______ hours  
Personal Nursing Care    ______ hours 
Supervision     ______ hours 
Homemaker-Household Service   ______ hours 
Meal Preparation    ______ hours 
 
(If no care is supplied the hours are assumed to be zero). 
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APPENDIX F. PRESENT DISEASES 
I. Medical History 
A. Past and/or Present Conditions 
Do you have (or had in the past) any of these conditions: 
Illness or Disease Process   Present 
 
Congestive Heart Failure 
 
 
□ Yes 
□ No 
□           Unable to Answer 
Other Heart Problem □ Yes 
□ No 
□           Unable to Answer 
Anemia (Low Blood Count) 
 
□ Yes 
□ No 
□           Unable to Answer 
Peripheral Vascular Disease 
(Circulation Problem in Legs) 
 
□ Yes 
□ No 
□           Unable to Answer 
High Blood Pressure 
 
□ Yes 
□ No 
□           Unable to Answer 
Diabetes Mellitus  
(Blood Sugar Problems) 
 
□ Yes 
□ No 
□           Unable to Answer 
Kidney Disease 
 
□ Yes 
□ No 
□           Unable to Answer 
Parkinson's Disease 
 
□ Yes 
□ No 
□           Unable to Answer 
Chronic Pulmonary Disease 
 
□ Yes 
□ No 
□           Unable to Answer 
Any residual dysfunction? □ Yes 
□ No 
□           Unable to Answer 
Thyroid Cancer □ Yes 
□ No 
□           Unable to Answer 
Laryngeal (Throat) 
Cancer 
□ Yes 
□ No 
□           Unable to Answer 
Lung Cancer □ Yes 
□ No 
□           Unable to Answer 
Breast Cancer □ Yes 
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□ No 
□           Unable to Answer 
Stomach Cancer □ Yes 
□ No 
□           Unable to Answer 
Intestinal Cancer □ Yes 
□ No 
□           Unable to Answer 
Pancreatic Cancer □ Yes 
□ No 
□           Unable to Answer 
Liver Cancer □ Yes 
□ No 
□           Unable to Answer 
Reproductive System Cancer 
(Ovarian, Uterine or Prostate) 
□ Yes 
□ No 
□           Unable to Answer 
Lymph Node Cancer 
(Lymphoma, Hodgkin's 
Lymphosarcoma) 
□ Yes 
□ No 
□           Unable to Answer 
Leukemia □ Yes 
□ No 
□           Unable to Answer 
Skin Cancer □ Yes 
□ No 
□           Unable to Answer 
Depression □ Yes 
□ No 
□           Unable to Answer 
Anxiety □ Yes 
□ No 
□           Unable to Answer 
Manic-Depression □ Yes 
□ No 
□           Unable to Answer 
Psychosis □ Yes 
□ No 
□           Unable to Answer 
Osteoporosis □ Yes 
□ No 
□           Unable to Answer 
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APPENDIX G. OARS ADL AND IADL SCALE 
 
A. Activities of Daily Living 
Instructions: 
Now I'd like to ask you about some of the activities of daily living. Things that we all need to do as 
part of our daily lives. I would like to know if you can do these activities without any help at all, or if 
you need some help to do them, or if you can't do them at all. 
 
IADLs: 
 
1. Can he/she use the telephone? 
□ Reports no problems 
□ With some help 
□ Completely unable to use telephone 
□ Not answered 
 
 
2. Can he/she get to places out of walking distance? 
□ Reports no problems 
□ With some help 
□ Completely unable to travel without emergency arrangements 
□ Not answered 
 
3. Can he/she go shopping for groceries or clothes? (Assuming he/she have transportation) 
□ Reports no problems 
□ With some help 
□ Completely unable to do any shopping 
□ Not answered 
 
4. Can he/she prepare his/herr own meals? 
□ Reports no problems 
□ With some help 
□ Completely unable to prepare any meals 
□ Not answered 
 
5. Can he/she do his/her housework? 
□ Reports no problems 
□ With some help 
□ Completely unable to do any housework 
□ Not answered 
 
6. Can he/she take his/her own medicine? 
□ Reports no problems 
□ With some help 
□ Completely unable to take his/her medicines 
□ Not answered 
 
7. Can he/she handle his/her own money? 
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□ Reports no problems 
□ With some help 
□ Completely unable to handle money 
□ Not answered 
 
ADLs: 
 
8. Can he/she eat? 
□ Reports no problems 
□ With some help 
□ Completely unable to feed him/herself 
□ Not answered 
 
9. Can he/she dress and undress him/herself? 
□ Reports no problems 
□ With some help 
□ Completely unable to dress and undress him/herself 
□ Not answered 
 
10. Can he/she take care of his/her own appearance, for example combing his/her hair and (for men) 
shaving? 
□ Reports no problems 
□ With some help 
□ Completely unable to maintain his/her appearance his/herself 
□ Not answered 
 
11. Can he/she walk? 
□ Reports no problems (may use a cane) 
□ With some help (from person, walker, or crutches, etc) 
□ Completely unable to walk 
□ Not answered 
 
12. Can he/she get in and out of bed? 
□ Reports no problems (no help or aids) 
□ With some help (from person, or aid of some device) 
□ Totally dependent on someone else to lift them 
□ Not answered 
 
13. Can he/she take a bath or shower? 
□ Without help 
□ With some help (in/out of tub, special attachments in tub) 
□ Completely unable to bathe him/herself 
□ Not answered 
 
14. Does he/she ever have trouble getting to the bathroom on time? 
□ No 
□ Have a catheter or colostomy 
□ Yes 
□ Not answered 
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APPENDIX H. SUBJECTIVE HEALTH SCALE 
 
Remember: These questions are about centenarians. So don't think about yourself, think about your 
relative. 
Please describe the centenarian’s health: 
 
1. How would you rate his/her overall health at the present time? 
□ Excellent 
□ Good 
□ Fair 
□ Poor 
 
2. How is his/her health compared to what it was like five years ago? 
□ Better 
□ About the same 
□ Worse 
 
3. How much do you think his/her health troubles stand in the way of doing the things that he/she 
wants to do? 
□ Not at all 
□ A little or some 
□ A great deal 
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APPENDIX I. RESULTS OF ADDITIONAL ANALYSES  
Table 8 
Predictors of Total Number of Services Provided by Family  
Predictor Model 1  
(n = 186) 
Model 2 (path b) 
(n = 144) 
 B SE β R2 B SE β R2 F∆ 
Block 1- Covariates           
ADL -.14 .05 -.32
**
 .25 -.11 .06 -.25
+
   
IADL -.04 .06 -.07  -.05 .07 -.07   
Subjective Health -.25 .08 -.22
**
  -.27 .10 -.23
**
   
Block 2- Predisposing           
Age      .03 .03  .11 .24 .74 
Gender (female)     -.19 .34 -.04   
Education      .03 .08  .03   
Ethnicity (African American)       .44 .38  .09   
Number of Children      .07 .08  .07   
Note. 
+
p < .10. 
**
p < .01.  `         (table continues) 
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Table 8 Continued  
 
Predictor Model 3 (path c) 
(n =159) 
Model 4 (paths b & c) 
(n = 142) 
 B SE β R2 F∆ B SE β R2 F∆ 
Block 1- Covariates           
ADL -.16 .05 -.34
**
   -.12 .07 -.25
+
   
IADL -.04 .07 -.06   -.05 .07 -.07   
Subjective Health -.24 .09 -.21
*
   -.27 .10 -.23
*
   
Block 2- Predisposing            
Age      .03 .03  .11   
Gender (female)      -.20 .35 -.04   
Education      .02 .09  .02   
Ethnicity (African   
     American) 
     .44 .44  .09   
Number of Children      .08 .08  .07   
Block 3- Enabling            
Urbanicity (urban)  .24 .28  .06 .23 .34 .13 .32  .03 .22 .10 
Social Resources  .02 .06  .03   .01 .07  .01   
Economic Status -.05 .11 -.03   .04 .14  .03   
Note. 
+
p < .10. 
*
p < .05.  
**
p < .01.         
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Table 9 
 
Predictors of Total Number of Services Provided by Friends 
 
Predictor Model 1  
(n = 186) 
Model 2 (path a) 
(n = 144) 
 B SE β R2 B SE β R2 F∆ 
Block 1- Covariates           
ADL  .02 .03  .08 .00  .04 .03  .20   
IADL -.00 .03 -.01  -.00 .04 -.01   
Subjective Health -.08 .04 -.61
+
  -.09 .05 -.18
+
   
Block 2- Predisposing           
Age      .02 .01  .19
+
 .01 1.21 
Gender (female)     -.02 .18 -.01   
Education      .01 .04  .03   
Ethnicity (African American)       .13 .20  .06   
Number of Children      .07 .04  .15   
Note. 
+
p < .10.   `         (table continues) 
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Table 9 Continued  
 
Predictor Model 3 (path c) 
(n = 159) 
Model 4 (paths b & c) 
(n = 142)  
 B SE β R2 F∆ B SE β R2 F∆ 
Block 1- Covariates           
ADL  .01 .03  .03    .03 .04  .15   
IADL -.00 .04  .00    .00 .04 -.00   
Subjective Health -.08 .05 -.16
+
   -.10 .05 -.18
+
   
Block 2- Predisposing            
Age       .02 .01  .16   
Gender (female)      -.02 .18 -.01   
Education       .02 .04  .05   
Ethnicity (African American)       .15 .23  .06   
Number of Children       .06 .04  .13   
Block 3- Enabling            
Urbanicity (urban) -.04 .15 -.02 .01 1.50 -.10 .17 -.06 .08 .62 
Social Resources  .06 .03  .16    .04 .04  .12   
Economic Status -.08 .06 -.12   -.04 .07 -.06   
Note. 
+
p < .10.          
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Table 10 
 
Predictors of Personal Care Services 
 
 Model 1  
(n = 176) 
Model 2 (path a) 
(n = 133) 
Predictors B SE B Exp (B) B SE B Exp (B) 
Block1- Covariates        
ADL -.18 .07       .84
*
 -.23 .11       .80
*
 
IADL -.24 .12       .79
*
 -.37 .16       .69
*
 
Subjective Health -.40 .13       .67
**
 -.26 .17     2.30 
Block 2- Predisposing        
Age     .05 .05     1.05 
Gender (female)     .46 .68     1.58 
Education     .34 .15     1.41
*
 
Ethnicity (African American)     .80 .70     2.22 
Number of Children     .26 .16     1.30
+
 
Hosmer & Lemeshow χ2     23.83**     11.92 
Nagelkerke R
2
         .49         .60 
-2 Log Likelihood   163.49   103.71 
Note.
*
p < .05. 
**
p < .01.           (table continues) 
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Table 10 Continued  
 
 Model 3 (path d) 
(n = 138) 
Model 4 (paths c & d) 
(n = 125) 
Predictors B SE B Exp (B) B SE B Exp (B) 
Block 1- Covariates       
ADL -.15 .08       .86
+
 -.23 .13      .80
+
 
IADL -.22 .12       .80
+
 -.43 .17      .65
*
 
Subjective Health -.37 .14       .69
*
 -.24 .19      .79 
Block 2- Predisposing        
Age     .06 .05    1.06 
Gender (female)     .66 .75    1.93 
Education     .41 .18    1.51
*
 
Ethnicity (African American)     .45 .80    1.57 
Number of Children     .38 .17    1.47
*
 
Block 3- Enabling        
Urbanicity (urban)  .30 .45      1.35  .09 .62     1.09 
Social Resources -.04 .10        .96 -.08 .14       .93 
Economic Status -.18 .18        .84 -.29 .24       .75 
Hosmer & Lemeshow χ2                         5.68 5.52 
Nagelkerke R
2
          .48   .62 
-2 Log Likelihood    129.37  92.93 
Note. 
+
p < .10. 
*
p < .05.           
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Table 11 
 
Predictors of Nursing Care Services 
 
 Model 1  
(n = 171) 
Model 2 (path a) 
(n = 129) 
Predictors B SE B Exp (B) B SE B Exp (B) 
Block 1- Covariates        
ADL -.09 .07       .92  -.06 .09       .94 
IADL -.20 .09       .82
*
  -.27 .12       .77
*
 
Subjective Health -.33 .13       .72
**
  -.34 .17       .71
*
 
Block 2- Predisposing       
Age      .06 .05     1.06 
Gender (female)     -.42 .64       .66 
Education      .14 .14     1.15 
Ethnicity (African American)    1.45 .67     4.28
*
 
Number of Children      .03 .13     1.03 
Hosmer & Lemeshow χ2      9.24       4.25 
Nagelkerke R
2
        .36         .46 
-2 Log Likelihood  173.28   114.82 
Note.
*
p < .05. 
**
p < .01.           (table continues) 
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Table 11 Continued  
 
 Model 3 (path c) 
(n = 134) 
Model 4 (paths b & c) 
(n = 121) 
Predictors B SE B Exp (B) B SE B Exp (B) 
Block 1- Covariates       
ADL -.16 .83       .85
+
 -.11 .10          .89 
IADL -.11 .10                .90 -.24 .12               .79
*
 
Subjective Health -.25 .14        .78
+
 -.29 .17               .75
+
 
Block 2- Predisposing        
Age    .04 .05        1.04 
Gender (female)    -.45 .66          .64 
Education    .15 .15           1.16 
Ethnicity (African American)    1.31 .74 3.72+ 
Number of Children    -.03 .14              .97 
Block 3- Enabling        
Urbanicity (urban) .63 .45     1.88 .22 .55        1.25 
Social Resources .04 .10     1.04 .09 .12        1.09 
Economic Status -.26 .16      .77 -.22 .20          .80 
Hosmer & Lemeshow χ2     11.80   6.13 
Nagelkerke R
2
         .36   .44 
-2 Log Likelihood   136.15   109.58 
Note. 
+
 p < .10. 
*
p < .05.             (table continues) 
  
1
1
0
 
Table 12 
 
Predictors of Continuous Supervision 
 
 Model 1  
(n = 172) 
Model 2 (path a) 
(n = 129) 
Predictors B SE B Exp (B) B SE B Exp (B) 
Block 1- Covariates        
ADL -.18 .07       .83
**
 -.22 .10             .80
*
 
IADL -.09 .10       .91 -.11 .12            .90 
Subjective Health -.51 .14       .59
***
 -.47 .17      .63
**
 
Block 2- Predisposing       
Age    .00 .05              1.00 
Gender (female)    .07 .68              1.07 
Education    .12 .15              1.13 
Ethnicity (African American)    1.33 .68              3.77
+
 
Number of Children    .21 .16              1.23 
Hosmer & Lemeshow χ2   14.28+                9.39 
Nagelkerke R2       .45                  .50 
-2 Log Likelihood 157.51          108.38 
Note. 
+
p < .10. 
*
p < .05. 
**
p < .01.
***
p <.001.         (table continues) 
 
 
 
  
1
1
1
 
Table 12 Continued  
 
 Model 3 (path c) 
(n = 135) 
Model 4 (paths b & c) 
(n = 121) 
Predictors    B SE B Exp (B) B SE B Exp (B) 
Block 1- Covariates       
ADL -.16 .08      .85
+
 -.24 .11       .78
*
 
IADL -.06 .11    .94 -.10 .12       .91 
Subjective Health -.50 .15      .61
**
 -.43 .18       .65
*
 
Block 2- Predisposing        
Age    -.01 .05       .99 
Gender (female)    .15 .71     1.16 
Education    .16 .16     1.17 
Ethnicity (African American)    1.74 .77     5.72
*
 
Number of Children    .21 .16     1.23 
Block 3- Enabling        
Urbanicity (urban) -.03 .46    .97 -.61 .57       .55 
Social Resources .00 .10   1.00 .01 .12     1.01 
Economic Status -.12 .17    .89 .01 .21     1.01 
Hosmer & Lemeshow χ2    15.15+       7.25 
Nagelkerke R2      .42         .48 
-2 Log Likelihood    128.05   102.85 
Note. 
+
p < .10. 
*
p < .05.             
  
1
1
2
 
Table 13 
 
Predictors of Checking Services 
 
 Model 1  
(n = 167) 
Model 2 (path a) 
(n = 125) 
Predictors    B SE B  Exp (B)   B SE B Exp (B) 
Block 1- Covariates        
ADL -.08 .07         .93  -.02 .10       .98 
IADL -.12 .11         .88   .01 .12     1.01 
Subjective Health -.13 .12         .88  -.14 .15       .87 
Block 2- Predisposing        
Age     .11 .04     1.11
**
 
Gender (female)    1.20 .53     3.30
*
 
Education      .13 .13     1.41 
Ethnicity (African American)     -.61 .62       .55 
Number of Children      .18 .14     1.20 
Hosmer & Lemeshow χ2       16.56*     13.73+ 
Nagelkerke R
2
           .13         .29 
-2 Log Likelihood   179.02   124.66 
Note. 
*
p < .05. 
**
p < .01.           (table continues) 
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Table 13 Continued  
 
 Model 3 (path c) 
(n = 130) 
Model 4 (paths b & c) 
(n = 116) 
Predictors        B    SE B Exp (B)            B      SE B Exp (B) 
Block 1- Covariates       
ADL -.18 .10        .83
+
 .01 .12       1.01 
IADL -.03 .13       .97 -.02 .14         .98 
Subjective Health -.20 .14       .82 -.24 .17         .79 
Block 2- Predisposing        
Age    .10 .04       1.11
*
 
Gender (female)    1.28 .56       3.59
*
 
Education    .03 .14       1.03 
Ethnicity (African American)    -.11 .73         .89 
Number of Children    .15 .14       1.16 
Block 3- Enabling        
Urbanicity (urban) .02 .45      1.02 -.38 .53         .69 
Social Resources .12 .10      1.16 .04 .12        1.04 
Economic Status .15 .17      1.16 .28 .21        1.32 
Hosmer & Lemeshow χ2      11.39        13.76+ 
Nagelkerke R
2
          .19            .30 
-2 Log Likelihood     131.52      113.19 
Note. 
+
p < .10. 
*
p < .05.           
  
1
1
4
 
Table 14 
 
Predictors of Homemaker-Household Chores 
 
 Model 1  
(n = 169) 
Model 2 (path a) 
(n = 130) 
Predictors    B SE B  Exp (B)    B SE B Exp (B) 
Block 1- Covariates        
ADL -.27 .09       .77
**
 -.13 .11       .88 
IADL -.24 .14       .79 -.09 .15       .91 
Subjective Health -.16 .13       .85 -.17 .16       .84 
Block 2- Predisposing       
Age     .13 .04     1.14
**
 
Gender (female)     .18 .58     1.19 
Education     .20 .13     1.22 
Ethnicity (African American)      .19 .66     1.21 
Number of Children     .16 .14     1.17 
Hosmer & Lemeshow χ2    48.62***     12.48 
Nagelkerke R
2
        .38         .46 
-2 Log Likelihood  156.31   118.50 
Note. 
*
p < .05.  
**
p < .01.           (table continues) 
 
 
 
 
  
1
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Table 14 Continued  
 
 Model 3 (path c) 
(n = 132) 
Model 4 (paths b & c) 
(n = 121) 
Predictors         B      SE B Exp (B)            B        SE B Exp (B) 
Block 1- Covariates       
ADL -.23 .10       .79
*
 -.06 .12        .94 
IADL -.17 .15       .85 -.10 .15        .91 
Subjective Health -.15 .14       .86 -.17 .17        .84 
Block 2- Predisposing        
Age    .15 .04      1.16
***
 
Gender (female)    .35 .61      1.42 
Education    .22 .15      1.24 
Ethnicity (African American)    -.03 .71        .97 
Number of Children    .16 .14      1.17 
Block 3- Enabling        
Urbanicity (urban) .08 .44     1.08 -.44 .54        .65 
Social Resources .01 .11     1.01 -.13 .13        .88 
Economic Status -.09 .19       .91 -.07 .22        .93 
Hosmer & Lemeshow χ2     34.78***      14.56+ 
Nagelkerke R
2
         .33          .45 
-2 Log Likelihood   134.49    112.62 
Note. 
*
p < .05. 
***
p <.001.          
  
1
1
6
 
Table 15 
 
Predictors of Meal Preparation  
 
 Model 1 
(n = 168) 
Model 2 (path a) 
(n = 130) 
Predictors    B SE B Exp (B)         B         SE B     Exp (B) 
Block 1- Covariates        
ADL -.32 .09       .73
***
 -.24 .11       .79
*
 
IADL -.06 .13       .95 .05 .14     1.05 
Subjective Health -.17 .13       .84 -.21 .15       .81 
Block 2- Predisposing       
Age    .07 .04     1.07
+
 
Gender (female)    .09 .55     1.10 
Education    .11 .12     1.11 
Ethnicity (African American)     .95 .65     2.59 
Number of Children    .05 .13     1.05 
Hosmer & Lemeshow χ2    14.13+       8.70 
Nagelkerke R
2
        .39         .41 
-2 Log Likelihood  164.70   129.48 
Note. 
+
p < .10. 
*
p < .05.  
***
p <.001.          (table continues) 
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Table 15 Continued  
 
 Model 3 (path c) 
(n = 131) 
Model 4 (paths b & c) 
(n = 121) 
Predictors B SE B    Exp (B) B        SE B Exp (B) 
Block 1- Covariates       
ADL -.27 .10       .77
**
 -.19 .12                  .83 
IADL  .02 .13          1.02 .05 .14                1.05 
Subjective Health -.23 .14             .79
+
 -.22 .16                  .80 
Block 2- Predisposing        
Age    .08 .04        1.08
*
 
Gender (female)    .17 .57                1.19 
Education    .11 .14                1.11 
Ethnicity (African American)    .96 .70                2.60 
Number of Children    .03 .13                1.03 
Block 3- Enabling        
Urbanicity  .04 .43          1.04 -.36 .50                   .70 
Social Resources -.03 .10            .97 -.07 .12                    .93 
Economic Status -.07 .18            .93 .01 .21                 1.01 
Hosmer & Lemeshow χ2           20.03*                   9.95 
Nagelkerke R
2
             .34                    .38 
-2 Log Likelihood        138.41                125.11 
Note. 
*
p < .05. 
**
p < .01         
  
1
1
8
 
Table 16 
 
Predictors of Urbanicity (n = 138)  
 
 Model 1 Model 2 Model 3    
Predictors  B SE 
B 
Exp 
(B) 
     B   SE    
  B 
Exp 
(B) 
B SE B Exp 
(B) 
Hosmer & 
Lemeshow 
χ2 
Nagelkerke 
R
2
 
-2 Log 
Likelihood 
Block 1- Covariates            
ADL .11 .07 1.12 .14 .09 1.15    16.28
*
 .04 182.30 
IADL -.03 .09 .97 -.03 .09   .97       
Subjective Health -.16 .12 .85 -.12 .13   .89       
Block 2- Predisposing           
Age    .06 .03 1.06
+
    11.51 .21 162.62 
Gender (female)    .70 .53 2.02       
Education    .37 .12 1.45
**
       
Ethnicity (African  
     American) 
   1.46 .55 4.30
**
       
Number of Children   .08 .10 1.08        
             
Age Group * Gender    -.01 .91 .99 11.51 .21 162.62 
Age Group * Education      -.10 .24 .90   8.54 .22 162.42 
Age Group * Ethnicity     1.76 1.23 5.82   9.74 .23 160.49 
Age Group * Children      -.23 .23 .79 10.86 .22 161.61 
Note. 
+
p < .10. 
**
p < .01.    
  
1
1
9
 
Table 17 
 
Predictors of Social Resources (n = 144) 
 
Predictor Model 1 Model 2 Model 3 
 B SE β R2   B SE    β R2 F∆ B SE β R2 F∆ 
Block 1- Covariates               
ADL  .22 .07  .40
**
 .15  .30 .08  .53
***
        
IADL -.04 .09 -.06  -.01 .09 -.02        
Subjective Health  .15 .12  .10   .12 .12  .09        
Block 2- Predisposing               
Age      .09 .03  .29
**
 .19 2.58
*
      
Gender (female)      .12 .43  .02        
Education      .04 .10  .03        
Ethnicity (African  
     American)  
    -.72 .49 -.12        
Number of Children      .13 .10  .10        
               
Age Group * Gender          -.99 .82 -.21 .20 1.46 
Age Group * Education         -.04 .22 -.03 .19   .03 
Age Group * Ethnicity         1.30 1.07  .19 .20 1.48 
Age Group * Children         -.28 .23 -.18 .20 1.44 
Note. 
*
p < .05.  
**
p < .01.  
***
p < .001.  
  
1
2
0
 
Table 18 
 
Predictors of Perceived Economic Status (n = 142) 
 
Predictor Model 1 Model 2 Model 3 
     B   SE    β R2     B  SE    β R2   F∆ B SE β R2 F∆ 
Block 1- Covariates               
ADL  .03 .04  .09 .02   -.05 .04 -.16        
IADL -.01 .05 -.02     .04 .05   .09        
Subjective Health  .12 .07  .15    .17 .06   .23
**
        
Block 2- Predisposing                
Age       -.01 .02  -.03 .28 11.16
***
      
Gender (female)       -.09 .22  -.03        
Education        .18 .05   .28
**
        
Ethnicity (African  
     American) 
    -1.04 .25 -.32
***
        
Number of Children       -.11 .05 -.17
*
        
               
Age Group * Gender          -.50 .42 -.19 .28 1.38 
Age Group * Education           .07 .11  .10 .28   .41 
Age Group * Ethnicity           .22 .55  .06 .28   .16 
Age Group * Children          -.25 .12 -.31
*
 .30 4.65
*
 
Note. 
*
p < .05.  
**
p < .01.  
***
p < .001.  
  
1
2
1
 
 
 
Figure 6. Ethnicity and age group interaction in total number of family services. 
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